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^^yyffitikfcSiztiZL- Heparan-sulfate 2-0- which transfers a 

4 Xp^BS(D2^»tK^S sulfuric-acid group to the hydroxyl group of 

t-^^S^ilJRWt-fe^"f 5^ 2-position of L- iduronic-acid residue contained 

/v >$HM2 ~0-{/ftSI3t$S# in a heparan sulfate alternatively Sulfuric-acid 

BNf- (HS 2 ST) & = - K1" group transferases (HS2ST) It provides DNA 

5^3£ifi£ | J ; £rW"f 5 D N A which has the base sequence to code. 

[PROBLEM TO BE SOLVED] 

— — X/^;*^ — co^p It carried out the partial purification of the 

IIIW^HS 2 ST£^M HS2ST from the ovarian cells of a Chinese 

MLT-?:©r|5^^T ^ 7 ^SB^J hamster, determined the partial amino acid 

£&^U ^©Ba^Jf-S^V^T sequence, amplified poly (A) + RNA to HS2 

ffr$ Lfc;t y =0* ^ u^t^ Ky° ST-segment-cDNA prepared from the 

7-fv^^ffl^fcPCR[:J:() above-mentioned cell by PCR using the 

-hffl^HflS h 1UM b fc y oligonucleotide primer made based on the 

(A) + RNA/^^HS 2 ST^Ii^ sequence, and obtained the HS2ST perfect 

c DNA£rtfi|jMU #£>ti7tc length cDNA from the cDNA library by the 

DNAliWt^:/^ 5/^ hybridization which uses the obtained cDNA 

y if — is 3 ^ J; 9 c fragment as a probe. 
DNA7^^7 y^^HS 2 
ST^IcDNA^It 

mmmmm] [claims] 

itmm 1 1 [claim 1] 

ffi^J^^ 1 4 Iz.Tjk'tT ^ 7i DNA which has the base sequence which codes 

SB^'iSr^L, ffiiM^z&^ifcfrh at least one part of the polypeptide of the 

ffifclliE^s ^SllS^fr^feS glycosaminoglycan sulfuric-acid group 

sfy j Jf}) transferases which may have the amino acid 

<5 L —4 Xp 1/W$%1^(D2{\l(D sequence shown in sequence number 14, and 

7k®£S£tel£i~5^^ffit££rH may have the substitution, the deletion, 

Sffr^iiF^&l^ 1 oJ^±(£>T $ insertion, or dislocation of a 1 or more amino 

/g£^3^fi^ JfAX acid residue which does not injure substantially 

te$S{££;^f LTV^T t> ckv^ y the enzyme activity which transfers a 

^ 5 / # >} ) # l/^WL%%iMW sulfuric-acid group to the hydroxyl group of 
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gi<D/K y s<~f=f b*<D'pf£ < t h 2-position of L- iduronic-acid residue contained 
— Kf"£i£3£@E?iJ£:W in the glycosaminoglycan which is a 
t5DNA„ sulfuric-acid group receptor from the 

sulfuric-acid group donor. 



[It«2] 

mm^ 1 4 \z.^tr 



|SicODNA 0 



[CLAIM 2] 

DNA of Claim 1 which has the base sequence 
which codes at least one part of the amino acid 
sequence shown in sequence number 14. 



umm 3 ] 

mm^ 2 KTTs-tr % y mm 

5DNA„ 



[CLAIM 3] 

DNA which has the base sequence which codes 
at least one part of the polypeptide of the 
glycosaminoglycan sulfuric-acid group 
transferases which may have the amino acid 
sequence shown in sequence number 2, and 
may have the substitution, the deletion, 
insertion, or dislocation of a 1 or more amino 
acid residue which does not injure substantially 
the enzyme activity which transfers a 
sulfuric-acid group to the hydroxyl group of 
2-position of L- iduronic-acid residue contained 
in the glycosaminoglycan which is a 
sulfuric-acid group receptor from the 
sulfuric-acid group donor. 



[If ^4] [CLAIM 4] 

Sa^JH^r 2 \Z.m-f7 % J gggfi DNA of Claim 3 which has the base sequence 

~$\\(T)>p-t£. < t h ~ nR&r =* — K1~ which codes at least one part of the amino acid 

<5 ^SIS^'J &r W "t" 3 ft^rl 3 12 sequence shown in sequence number 2. 

ic©DNA Q 

[S!#K5l [CLAIM 5] 

®B^iJ#^- 4 lc^i"T ^ y e^SB DNA which has the base sequence which codes 

5>J£#U W&Wfc&fcfrhW. at least one part of the polypeptide of the 
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L — f Xp 2 f4tf>7k 

teffiSr^fLWtfc.fcV^y a 

y ^7°^ Kcd^Kc < 1 <b- 

5 D.N Ac 



glycosaminoglycan sulfuric-acid group 
transferases which may have the amino acid 
sequence shown in sequence number 4, and 
may have the substitution, the deletion, 
insertion, or dislocation of a 1 or more amino 
acid residue which does not injure substantially 
the enzyme activity which transfers a 
sulfuric-acid group to the hydroxyl group of 
2-position of L- iduronic-acid residue contained 
in the glycosaminoglycan which is a 
sulfuric-acid group receptor from the 
sulfuric-acid group donor. 



3 5 6t?^$nsr ? 

WDNA. 



[CLAIM 6] 

DNA of Claim 5 which has the base sequence 
which codes at least one part of the amino acid 
sequence expressed with the amino acid 
number 1-356 in the amino acid sequence 
shown in sequence number 4. 



$ j ? y * lit » 

ia^ij^w-rsDNA 0 

(1)ftUB : 



ii/cDSNs y >\a$ 



[CLAIM 7] 

DNA which has the base sequence which codes 
the polypeptide of the glycosaminoglycan 
sulfuric-acid group transferases which has the 
following character. 

(1) Effect : transfer a sulfuric-acid group to the 
hydroxyl group of 2-position of L- iduronic-acid 
residue contained in the glycosaminoglycan 
which is a sulfuric-acid group receptor 
alternatively from the sulfuric-acid group donor. 

(2) Substrate specificity : transfer a 
sulfuric-acid group to a heparan sulfate and a 
CDSNS-heparin. 

However, it does not transfer a sulfuric-acid 
group to the chondroitin, a chondroitin sulfate, 
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BKRtfiflKKSSrte^ L>t£\t\ the dermatan sulfate, and keratan sulfate. 

(3) KIKj£pH : pH5. 0- (3) The optimum reaction pH:pH5.0-6.5 
6 . 5 #i£ neighborhood 

(4) ^MfcJ&<>< 3rZ/'j&8£ : 5 0 — (4) Optimum reaction ionic strength : near 50 to 
2 0 0 mMffi i^iti^ h y V 200 mM (in the case of sodium chloride) 

i» (DW>ii) (5) An obstruction and activation 

(5) Pl^&t>7£t£^ An enzyme activity increases by letting the 
yn^;yj; £ * § r. t \z. protamine exist together. 

i 9 ^^Stt^ti^C'f So 77 An enzyme activity is obstructed by letting an 

/ 3 \ 5 ' -v? y ^ ( 3 \ adenosine- 3\5- diphosphoric acid (3',5-ADP) 

5' — AD P) exist together. 

t J; #*firf£tfSHL§£ii Depending on letting a dithiothreitol (DTT) 10 

5 0 1 OmMKT^^ft^i/ mM or less exist together, it hardly receives 

y( ;\/ (DTT) ^^#^^r influence in an enzyme activity. 

5r^:.fcj:oT^it^^!^^»* (6) 

J£ttK:#»££tt*v\, Molecular weight : 

(6) :5H^jI : N — ^ y 3 If Molecular weight presumed by the sodium 
^lll^iijciftTtcDSD dodecyl sulfate polyacrylamidegel 
S-^U7^!)/i/7; K^/l/fl electrophoresis in the non-reduction condition 

J: 5 tl£ $ ti 5 ^ after N-glycosidase treatment: About 38,000. 

1:^3 8,0 0 00 

[If #K8] [CLAIM 8] 

X^i\;*^— Xfi DNA of Claim 7 which is of a Chinese hamster 

fc hS3fc-C&5tt5fc*7jEtt© or human origin. 
DNA 0 

9 ] [CLAIM 9] 

SS^J#-§- 1 4 fci^f 7 5 J Wt Polypeptide which is made up of all or the part 

E^JSrWU SKSISft-^{^^& of polypeptide of the glycosaminoglycan 

^B&K£\ ^S^KS^ffc'TffoS sulfuric-acid group transferases which may 

if]} rr^5 y ^y %y\ci3;i£ti have the amino acid sequence shown in 

5L-^fXnyiM©2fi© sequence number 14, and may have the 

7K^S^$g#i"5^^^tt^rH substitution, the deletion, insertion, or 

K^tc:1l£fr^loJ^_h<D7 5 dislocation of a 1 or more amino acid residue 
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JfAX which does not injure substantially the enzyme 

filSfi^^ LTV^T t J: V > ^ y activity which transfers a sulfuric-acid group to 

7 ^ r y 1il/Wk^M&W the hydroxyl group of 2-position of L- 

Wt(O^V ^y°^^<D^kUX\3M iduronic-acid residue contained in the 

ft fa h ft 5 y K 0 glycosaminoglycan which is a sulfuric-acid 

group receptor from the sulfuric-acid group 
donor. 

ummio] [claim 10] 

Sfi^JII-^f 2 lz.7jki~ T 5 J g£gfl Polypeptide which is made up of all or the part 

^JSrWL, W&W&^fofahWi of polypeptide of the glycosaminoglycan 

^SI2£SWf£~C&><5 if sulfuric-acid group transferases which may 

y j jf}) # y\z.i£l£friZ) have the amino acid sequence shown in 

L —4 Xp 2{icOzK sequence number 2, and may have the 

ftSfc(^1-5#*i£tt£r^ff substitution, the deletion, insertion, or 

fi^^S^^V^ 1 o^±(D7 $ y dislocation of a 1 or more amino acid residue 

Wti£&<DW&, WAXli which does not injure substantially the enzyme 

iSji^rW LTV^Ttckv^^y ^ activity which transfers a sulfuric-acid group to 

If 5 / if y * >^S£S$S#§#^t the hydroxyl group of 2-position of L- 

(DtfV FO&MXitMft iduronic-acid residue contained in the 

fab ft 5 # y s<y 0 3- Ko glycosaminoglycan which is a sulfuric-acid 

group receptor from the sulfuric-acid group 

donor. 

[ft*«l 1 1 [CLAIM 11] 

IS?'i#^-4 Kj^^T 5 y g£@B Polypeptide which is made up of all or the part 

^J^rWL, ^$k£k®i^W>fab$i of polypeptide of the glycosaminoglycan 

6£1;£\ Bft^S^^^"CfcS ^ sulfuric-acid group transferases which may 

y^U~^y^y# £ti<5 have the amino acid sequence shown in 

L — Xn yi^ll© 2{4c0tK sequence number 4, and may have the 

tt£f£<E#1-5#*ett£Hflt substitution, the deletion, insertion, or 

^(^HF^ftV^ 1 oJ^±(DT 5 7 dislocation of a 1 or more amino acid residue 

g^JEcoft^ iKtfc* ffiAXit which does not injure substantially the enzyme 

IsffiSrW L"C^Tfc<fcV^y=i activity which transfers a sulfuric-acid group to 

if 5 y ^ y ^7 yULMMx&B^ the hydroxyl group of 2-position of L- 

(7)/Ky K©£8BXfiSB# iduronic-acid residue contained in the 
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frbft&tfV Ko glycosaminoglycan which is a sulfuric-acid 

group receptor from the sulfuric-acid group 
donor. 

[W*JSl 2] [CLAIM 12] 

ffi^'J#^ 4 i^7r:i~T 5 7 S^Kl Glycosaminoglycan sulfuric-acid group 

?fJ5:tL^ iiiiE^Sfft^{$/5^fiit transferases containing the polypeptide which 

iS5:, SiE^S^^^'CfeS ^ may have the amino acid sequence shown in 

V 5 J % £ti<5 sequence number 4, and may have the 

L-^Xn^^^SO2{4607]<: substitution, the deletion, insertion, or 

^S(-$5#1~6^llt^tt£^ft dislocation of a 1 or more amino acid residue 

#J^iiF£ 1 oJ£A_hcoT 5 y which does not injure substantially the enzyme 

S^XcDffif^ ^3*^ activity which transfers a sulfuric-acid group to 

fe{4£^LT^Tt il/^y the hydroxy! group of 2-position of L- 

~f^~ KSrH" tzif y $ y ^ y iduronic-acid residue contained in the 

# >^B£3£$k^8^o glycosaminoglycan which is a sulfuric-acid 

group receptor from the sulfuric-acid group 

donor. 

Ummi 3] [CLAIM 13] 

IS^ 1 ! 7 X\i 8 ffltictf) D N A Polypeptide which is made up of all or the part 

fi^~f <5 ^SSB^'J tiot^- of polypeptide of the glycosaminoglycan 

K£ti<5 if 'V - 5 7 ^ y * ^ sulfuric-acid group transferases coded by the 

?5itSll:$S#@#^cD *° y K base sequence which DNA of Claim 7 or 8 has. 

[St^Jgl 4] [CLAIM 14] 

ti**f 1—8 (DV^Tti^ 1 il It cultures the cell transformed by DNA of any 

tSEtt©DNAT?JgRteJftSix one of Claim 1-8 by a suitable medium, and 

fcj(aia*,SKi^a"C*#L, produce-accumulates in a culture the 

!^DNA^^f1~"5^;S@B^Jt^ i polypeptide of the glycosaminoglycan 

ot^- K£tl5^y=*1^ y sulfuric-acid group transferases coded by the 

if y # ^^Ste#SW<DxK y base sequence which this DNA has. 

s<rf^- Y'k^W^^^^L^M The manufacturing method including collecting 

^(Dtn^^O^^mt^V said polypeptide from the culture of the 
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s<-?=f- KSr^lR-fa itSrt polypeptide. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1 ] 

y«lWl$ (^y 

ti £ = - K-T 5 J££ffi?»J £ 

»^*tb« l — r xp 

o -«s»i©jk y 

mm s: =rr s d n a tc pi- s t> 

DNAfcfijffl-ts^y =-y-5 y 
^ y # yasfeSfe^^^^ y 



[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to new DNA which has 
the polypeptide, and the base sequence which 
codes it of the glycosaminoglycan sulfuric-acid 
group transferases (glycosaminoglycan 
sulfotransferase). 
More particularly 

It is related with DNA which has polypeptide, 
and base sequence which codes it of 
heparan-sulfate 2-0- sulfuric-acid group 
transferases derived from Chinese hamster and 
human who sulfate alternatively hydroxyl group 
of 2-position of L- iduronic acid contained in 
heparan sulfate. 

Moreover, this invention relates to 
manufacturing method using this DNA of 
polypeptide of glycosaminoglycan sulfuric-acid 
group transferases. 



[0 0 0 2] 



[0002] 



mm<D&m) [PRIOR ART] 

s^s<7 y^Mlt* Heparan sulfate, let repeating structure 

(HexA) M (D-^ (4GlcA(beta)1 / ldoA(alpha)1 

d (G 1 c A) ilJfcli ->4GlcNAc(alpha)1) of disaccharide of 
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L — fXpyK (I do A) % hexuronic-acid (HexA) residue (D-glucuronic 

S) iN-7tf/^3f 5 acid (GIcA) residue or L- iduronic-acid (IdoA) 

>9St& (G 1 cNAc) ©US residue) and N-acetyl glucosamine residue 

(D%k V M ( 4 G 1 c A j8 (GlcNAc) be basic skeleton, a part of 2-position 

l/IdoAaH4GlcN of the hexuronic-acid residue and a part of 

Acal) £S^#I&£:U * 2-position,6-position of N-acetyl glucosamine 

(D^^r^n>'^^S<7)2{i6D- 2 - residue, it is 1 type of the glycosaminoglycan 

it^N — Tirfvv^Vi^iJ- which has a sulfuric-acid group in each of these. 
5 I'M© 2 fi £ 6 \\L(D-^(D 

zft^tiimmmz^irZ) ? y 

[0 0 0 3] [0003] 

^Unf > y^y* :^SIS$£ By cloning gene of glycosaminoglycan 

&fj$^OM4ik1r&? ~i/Jf sulfuric-acid group transferases, it becomes 

£tt5 CI t ic: J; *9 , fiit^SS^ possible to acquire information about the 

^ £ & 5 ^ y ^ U" 5 / ^ f y % y substrate specificity of this enzyme with respect 

\zM^%W&M<o3&Wfe&&fc to glycosaminoglycan used as sulfuric-acid 

o^T<Z)fifg£r#5 n ir^pltb group receptor, and it is thought that useful 

1 1£ *9 , ^y^f-5/^y^y approach is provided when studying structure of 

©tf 3^<t^tb©^^^W5El"5 glycosaminoglycan and relation of function. 

Itfl/iT/D-f^lft^ Biosynthesis of glycosaminoglycan, among 

tiS^aibftSo ^y^f-? these 

/ ^ y # ycD^^^ic, -tiOffTf In biosynthesis of heparin/heparan sulfate, it is 

h^y<V y/^^yy^M^^ known that there exists process of many 

&f&{a*£<(D$Lmk(D7u± sulfations. 

x fo & ^ t k fix & V (Kobata You, Hakomori Senichiro, a Katsutaka 

(7|ct$K§, ffi^TfllJ— 6IS, 7k#i£ Nagai edition, glyco technology (5), 57 pages, 

#fiL ^U^r^y p^-(5), 1994, Koudansha-KK scientific issue), it is 

5 71, 1 9 9 4, !#ifcifc1M thought that various glycosaminoglycan 

^1/7-4 74 ZWii), - £>$t@£ sulfuric-acid group transferases is participating 

{bt- fill* & ^ y =3 f - 5 7 ^ y in this sulfation. 

#^^K$5#St^lli^LT As glycosaminoglycan sulfuric-acid group 

\/^%>h(D t^TLhfri&o transferases which transfers a sulfuric-acid 

y/*^s<7 yUt^teUi^S:^:^ group to a heparin/heparan sulfate, the 
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5^!)3t*;^!JA^]t heparan-sulfate 2-0- sulfuric-acid group 

m&U&BMt LTfi, <^/*7 transferases (it may describe it as "HS2ST" 

y^B. 2 - O -fiiKifeSIE^^^ roughly hereafter) and the heparan-sulfate 6-0- 

Q^T\ r HS 2 S Tj bV&tti'f sulfuric-acid group transferases (it may 

-5 r. t hhh) $o£.tf^/<y y describe it as "HS6ST" roughly hereafter) are 

fiiEg£6 -O-fifc^Kfc^S^ isolated. 

OUT, f H S 6 S Tj t However, the cloning of cDNA is difficult. 

[0 0 0 4] [0004] 

#|gPJ3#ktei£l-MX&-5-ft The present inventors refines the 

t*?.3' -*x*7fy'>y heparan-sulfate 2-0- sulfuric-acid group 

5 ' -2ft*jNftg&#*k*iitB&fi : £\ transferases which transfers a sulfuric-acid 

iiM^^tfe5^^7 group to the hydroxyl group of 2-position of L- 

Wz1£$.ti2> L -4 Xp iduronic-acid residue contained in the heparan 

J£<Z) 2{\l(D^M^\^M^]\^%r sulfate which is a sulfuric-acid group receptor 

T&-fZ)^/<7yBM.2 —O—WL alternatively from the 3'- phospho adenosine 
Sfclffe^SF^Sr^W — — 5'-phosphosulfate which is already the 

A* ? — <D$M&%(Ota^MM sulfuric-acid group donor from the cultured cell 

(CHO&fflJ®) ^^ftMLTV^ (CHO cell) derived from the ovary of a Chinese 

£ (Kobayashi, M., Habuchi, H., hamster. 

Habuchi, O., Saito, M., and (Kobayashi, M., Habuchi, H., Habuchi, O., 

Kimata, K. (1996) J. Biol. Saito, M., and Kimata, K.(1996) 

Chem. 271, 7645-7653) 0 Lfr J.Biol.Chem.271, 7645-7653). 

Lt£ftb, l$M^<D9 =-y However, the cloning of this enzyme was not yet 

?l$fctc:te£tiXi<^j:fritz 0 made. 

£fc, t h&M<D^/<y y$CiM Moreover, DNA which codes the 

2 - O -ffiM&fe&&$$RTf : £ heparan-sulfate 2-0- sulfuric-acid group 

ftSra — -5DNA(i*fct# transferases and it derived from a human was 

ktl"CV^&fr>ofc 0 not yet obtained. 

[0 0 0 5] [0005] 

[ftW&Mlk^ko tirzm [PROBLEM to be solved by the 
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JS] INVENTION] 

^/<v ytitWtlz.'S&tiZ L ~4 Obtaining enzyme which transfers sulfuric-acid, 

Xn yi^S© 2{iL(DyVMM^ group to hydroxyl group of 2-position of L- 

BM^^M^i^^^ir %>WM iduronic-acid residue contained in heparan 

S:^ll-#5 - t U^^v ^fift sulfate alternatively in large quantities provides 

^(D^^M^fM^i^io^^XMW important means in structure-analysis research 

&^©£:S§fJW"5 - £Kft<5© of heparan sulfate, therefore, the cloning of 

~t\ Slli©cDNAO^P cDNA of said enzyme is very important. 

— - ^^}±#S^MS"Cfc6o That is, by cloning polypeptide of said enzyme, 

irf£fc>h, **WliSR#*© and cDNA which codes the sequence, this 

7$}) ^y"^ K2& tRrWSfi^ISr^ invention provides a means by which said 

Ki"S cDNA^^n^y enzyme acquires in large quantities by simple 

^t5I ^{cict 9 , S3£fi^& method, and aims at this contributing to 

ffiffi&^jfefcJ: 5 ±St-A#1~ breakthrough of relation of structure-function of 

5^®&«#fcU *tLtJ:?)fiK sulfation polysaccharide. 

So 

[0 0 0 6] [0006] 

[ra&#fc-f [MEANS TO SOLVE THE PROBLEM] 

^^f^#t>fi, ^v^Si^ Present inventors do earnest search of DNA 

N, O — SftJ^j^fclf N— which codes polypeptide of glycosaminoglycan 

(^^^ll+^jol^T sulfuric-acid group transferases which 

r C D S N S y yj t h alternately transfers sulfuric-acid group to 

ffiiici~<5) L — 4 X hydroxyl group of 2-position of L- iduronic-acid 

p yi?li© 2{i(D^c^S(cii residue contained in heparan sulfate or N and 

#^(-^gtS£fe^1~£^ U =3 O- desulfurization oxidization re-N-sulfation 

f ^ / ^ !J * y^jS?3£SG#S£ heparin, i.e., heparan-sulfate 2-0- sulfuric-acid 

^ ^fiitS£ 2 - group transferases, (It describes it also as 

O -$mMz&mM<D# y s<7 "CDSNS-heparin" in this specification) 

^ K £: ^ — K1~ 5 D N A &*t£;i; Succeeded in cloning of cDNA which has base 

$£^U ^^^©^y^^^-K sequence which codes polypeptide of this 

K^SiftSiS^JSrWi'S enzyme, checked that heparan-sulfate 2-0- 

cDNA^^n-^y^l^?!] sulfuric-acid group transferases expressed by 
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U f£ c D N A fc J; "9 7 y this cDNA, and completed this invention. 



[0 0 0 7] 

$ i o^±(dt 5 y m 

5DNA^Iif5o 



[0007] 

That is, this invention provides DNA which has 
base sequence which codes at least one part of 
polypeptide of glycosaminoglycan sulfuric-acid 
group transferases which may have amino acid 
sequence shown in sequence number 14, and 
may have substitution of 1 or more amino acid 
residue which does not injure substantially 
enzyme activity which transfers sulfuric-acid 
group to hydroxyl group of 2-position of L- 
iduronic-acid residue contained in 
glycosaminoglycan which is sulfuric-acid group 
receptor alternatively from sulfuric-acid group 
donor, deletion, insertion, or dislocation. 



[0 0 0 8] 

H-^- 1 4 Km-fT $ J W&m(D 
MZP\ 5 D N A h 

2 KTjk-rr $ y mmn<D^t£ < 

DNA^W fctlS* 



[0008] 

DNA which has base sequence which codes at 
least one part of amino acid sequence shown in 
sequence number 14 as DNA of this invention is 
mentioned, and DNA which has base sequence 
which codes at least one part of amino acid 
sequence shown in at least one part and 
sequence number 4 of amino acid sequence 
shown in sequence number 2 more specifically 
is mentioned. 



[0 0 0 9] [0009] 

^IP^tix $.tc, i^Ttf>ttfC£r This invention provides DNA which has base 
<5$t@li£$.g#$p^cO/K y ^ sequence which also codes polypeptide of 
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(1)fftfl : WM^ft:^^^ 

j;i;cdsns-^!J y\z\* 

(3)^mRfc p H : p H 5 . 0 ~ 
6. 5tfifi 



sulfuric-acid group transferases which has the 
following character. 

(1) Effect : transfer sulfuric-acid group to 
hydroxyl group of 2-position of L- iduronic-acid 
residue contained in glycosaminoglycan which 
is sulfuric-acid group receptor alternatively from 
sulfuric-acid group donor. 

(2) Substrate specificity : transfer sulfuric-acid 
group to heparan sulfate and CDSNS-heparin. 
However, it does not transfer sulfuric-acid group 
to chondroitin, chondroitin sulfate, dermatan 
sulfate, and keratan sulfate. 

(3) The optimum reaction pH:pH5.0-6.5 
neighborhood 



200 mMfti imt-t h y v 

yyy-3', s'-^y ym(3', 
5' — A d p ) 

4 (DTT) £r*#£i± 



(6)^T-i : N - ? y =1 v-^-if 
M#©^31tc^#T-C» S D 

1: : m3 8,0 0 0„ 



(4) Optimum reaction ionic strength : near 50 to 
200 mM (in the case of sodium chloride) 

(5) An obstruction and activation 

Enzyme activity increases by letting protamine 
exist together. 

Enzyme activity is obstructed by letting 
adenosine- 3',5'- diphosphoric acid (3',5'-ADP) 
exist together. 

Depending on letting dithiothreitol (DTT) 10 mM 
or less exist together, it hardly receives 
influence in enzyme activity. 

(6) Molecular weight : 

Molecular weight presumed by sodium dodecyl 
sulfate polyacrylamidegel electrophoresis in 
non-reduction condition after N-glycosidase 
treatment: About 38,000. 



[0 0 10] 



[0010] 
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££>M, JiffiDNA Furthermore, this invention provides 

<D&g@B?iJ fcioT =« — K£tu polypeptide which is made up of all or part of 

S^'^t?/^!)^ >-feitg££ polypeptide of glycosaminoglycan sulfuric-acid 

&&&%<Dtf y ^7°^ K£>£gp group transferases coded by base sequence of 

XliMftfr b ft 5 # U K above DNA. 

5 „ 

[0011] [0011] 

*3SWIi^ SB^J Furthermore, this invention provides 

#tM M^1~T 5 J SlgE^JSrW glycosaminoglycan sulfuric-acid group 

U^^Sf^fl^^fiitM^ transferases including polypeptide which may 

^BM^MW-^hh ? V 5 have amino acid sequence shown in sequence 

/ y # y L — <i X number 4, and may have substitution, deletion, 

p ygg^gGD 2{4c07K^fi(-$K insertion, or dislocation of 1 or more amino acid 

;f^3@f^}gf4£ r ||Jtlft[ 1 i^:£ residue which does not injure substantially 

fti" 1 1 ojy.±<Z)T 5 7 i^S© enzyme activity which transfers sulfuric-acid 

itt&, WAXitMtL^ group to hydroxyl group of 2-position of L- 

LTV^Tt. J:V^/K y ^7"^ K£r iduronic-acid residue contained in 

#tf ? y ^ f" 5 J 9° y # ^fiftSI glycosaminoglycan which is sulfuric-acid group 

Sts#§£Ht £rfiHfci~ S o receptor from sulfuric-acid group donor. 

[0 0 12] [0012] 

ft. ^|§PJcODNA^^W-f-5i^ In addition, it calls for convenience 

SE^iJ jjs = — K-f - 3 Jt? y ^7°f- glycosaminoglycan sulfuric-acid group 

K^-atf^y 5 7 ^y # y transferases (it describes it also as "this 

^M£s$k&&M (WT r^gfSt j enzyme" below) including polypeptide which 

t tfEfc-fS) ^flLt^f-^^ base sequence which DNA of this invention has 

y y^M.2 -O-^^l^eM&W- codes heparan-sulfate 2-0- sulfuric-acid group 

0& tzit^<yy^M2 — O- transferases or heparan-sulfate 2-0- 

x /i- tf; hyyxyx.y—Vbffi sulfotransferase. 

1~5t5\ Z.tUt$0M<DM;W't> i However, this does not mean that substrate of 

7 yffiMlzflkbtiZ) - t £r this enzyme is restricted to heparan sulfate. 

Mt&1~Z>h<DX°l$t£\<\ MiLlf For example 

#B^fi» N, O-ffiMf&itL This enzyme, chemical modification heparin 

tc^y<V y%ftJ$.N-$fiiMiki~ obtained by doing N-sulfation again of heparin 

5 * bfc£. V'&bfoZit^&ffc of which it did N and O- desulfurization 
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(n, o-J&fiMbff 
B^*ffl»^i-*5V^r tcdsns 

^'<v vfi, {£i:Ay<!fcDL--< 

Xp y&m&<D 2ftlcgi^g£ 

yoL-^XP ylii© 2{£ 
cdsns -<~*s< y ^co J: 5 & 

^°y ytmm-rzztmbz. 



oxidization, (It is N and O- desulfurization 

oxidization re-N-sulfation heparin. 

It describes it also as "CDSNS-heparin" in this 

specification.) 

Transfers sulfuric-acid group also to hydroxyl 
group of 2-position of L- iduronic-acid residue 
contained in these alternatively. 
Moreover, non-modifying heparin has 
sulfuric-acid group in 2-position of almost all L-s 
iduronic-acid residue. 

However, there exist some which have hydroxyl 
group slightly. 

Enzyme which base sequence which this 
invention DNA has codes transfers sulfuric-acid 
group also to hydroxyl group of 2-position of L- 
iduronic-acid residue of such a heparin 
alternatively. 

In this specification, it may also combine 
modification heparin like CDSNS-heparin, and 
may only describe it as heparin. 



[0 0 13] 

mm^$Ltfmm^. torn 



[0013] 

Moreover, this invention cultures cell 
transformed by above-mentioned DNA by 
suitable medium, and produce-accumulates in 
culture polypeptide of this enzyme coded by 
base sequence which this DNA has. 
It provides manufacturing method including 
collecting said polypeptide from the culture of 
polypeptide. 



[0 0 14] 



[0014] 



[%m<D^mmm\ [embodiment of the invention] 

Jii.Ttd, ^WflO'MMtDM'Blt Below, it explains Embodiment of this invention. 
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M~f5o <1> DNA (this invention DNA) this invention 

< 1 >JfWR<nW j f DNA which has base sequence which codes 

y # yfiS6££te^$^tf>*K U ^ polypeptide of glycosaminoglycan sulfuric-acid 

7^ KSr^— K"^S4£SIS^JSr group transferases of this invention has amino 

^t^DNA (^DNA) acid sequence shown in sequence number 14, 

WJDN AteJE£iJ#-^ 1 4 (c it provides DNA which has the base sequence 

Tjk'tT 5 / fflfiiM fiftH which codes at least one part of the polypeptide 

2H&^^#*b^B&3!i£\ 6fEiy£ of the glycosaminoglycan sulfuric-acid group 

§£^#:~efc<5 ^ y 5 y ^ y transferases which may have the substitution, 

^yt^^ftS L — A Xo ;yg§ the deletion, insertion, or dislocation of a 1 or 

Wk<F> 2&<F>1&W^\^WR$$\Z- more amino acid residue which does not injure 

(K^i^S^^SttSrHK^f^^ substantially the enzyme activity which transfers 

^t$\^ 1 ^>£X±(DT 5 y Sl$yt a sulfuric-acid group to the hydroxy! group of 

60ff A^fcfifeii 2-position of L- iduronic-acid residue contained 

Sr^f LTV^Tt «fcl^ y =*1J- 5 in the glycosaminoglycan which is a 

y ^ y # ^SS^S$s#^^©/K sulfuric-acid group receptor alternatively from 

y ^<:7 0 ^ \?<D')>t£ < t fc—^S: the sulfuric-acid group donor. 

[0 0 15] [0015] 

$^KD N A^^f-f- SiSSBB^J Glycosaminoglycan sulfuric-acid transferases 

tioT^^ K^tiS/Ky-^^ including polypeptide coded by base sequence 

K^r^a tfV y ^t^y^y* which this invention DNA has is heparan-sulfate 

^BrESclS^ffi^ti, fi^lSf^ 2-0- sulfuric-acid group transferases which 

f£/^t>, SSE^£S:^^*T?fc5^ transfers sulfuric-acid group to hydroxyl group 

D^f y (c-q £tL<S of 2-position of L- iduronic-acid residue 

L-^fXn y^iSO 2{i<7)7K contained in glycosaminoglycan which is 

^S}cS5t^^Sril^^)^^#i" sulfuric-acid group receptor from sulfuric-acid 

5^7^tt 2 — O — fiSitgy£ group donor alternatively. 

[0 0 16] [0016] 

*5I^DN Afi, Jf%mK J; 9 This invention DNA is DNA isolated for the first 

m»T^m$*lfcDNA"C$> time b y this invention. 

5, vfiiEB£2 -O— fiKBft If at least one part of polypeptide of 
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m (SkT THS 2 STJ 

31 91 D N A # W1" 5 «Sfi?IJ ^ 
3— fff5HS 2 S TCOtK y ^ 

(Mz.lt, J- Biol. Chem. 271, 
7645-7653(1996)), ^ft^-fr 

^S^iiuoaw $ y 
te&SrT 5 y mamzGi-z* 



heparan-sulfate 2-0- sulfuric-acid group 
transferases (it describes it also as "HS2ST" 
below) is coded, as for the base sequence, 
limitation in particular will not be made. 
Moreover, polypeptide of HS2ST which base 
sequence which this invention DNA has codes 
may have substitution, deletion, insertion, or 
dislocation of 1 or more amino acid residue 
which does not injure substantially activity 
which transfers sulfuric-acid group to hydroxyl 
group of 2-position of L- iduronic-acid residue 
contained in glycosaminoglycan which is 
sulfuric-acid group receptor alternatively from 
sulfuric-acid group donor, and all of such DNA 
are included by DNA of this invention. 
This active measuring method is public 
knowledge (for example, J.). 
If it is Biol.Chem.271, 7645-7653 (1996), and 
those skilled in the art, it can choose easily this 
enzyme which it has in substitution and deletion 
sequence of 1 or more amino acid residue 
which does not injure this activity substantially 
by making enzyme active target existence into 
index. 



[0 0 1 7] 

mm^ 1 4 d^-r r $ y mm 
mzio\,^x, 9 

its 0*L<tt4 I t ! feT5 ym, 
J;«9 0^L<«iry yxiZT? 

it, t < filter 5 y 

<£ "9 L < fix >X\* 



[0017] 

In the amino acid sequence shown in sequence 
number 14, preferably the amino acid number 
39 is a neutral amino acid, more preferably, they 
are serine or alanine. 

Preferably the amino acid number 67 is a 
neutral amino acid, more preferably, they are 
threonine or alanine. 
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77-ytfc5, 7^;i#^ Preferably the amino acid number 68 is a 

6 8 f± % L < fii$zM±T $ hydrophobic amino acid, more preferably, they 

/B^ <fc IX fin-f W are leucine or valine. 

y y~eS> 0, T;7 g£# Preferably amino acid number 74 is methionine 

t7 4it L< fi^f-;^ or isoleucine. 

^XIW yp^fvytfc?, T Preferably amino acid number 100 is basic 

5 / H#^r lOOtt, L < amino acid, more preferably, they are lysine or 

(it!ttr;7|, ck!9£fSL arginine. 

<(i, U^yXttT/i^^yt Preferably the amino acid number 130 is a 

fc 9 , T 5 7 B£#-^ 1 3 0lt hydroxyl-containing amino acid, more 

L< WtK^S^WT 5 7 preferably, they are serine or threonine. 

J: 9 £f£ L < fii? y ^Xtt Preferably amino acid number 132 is lysine or 

7s yx*h V * T 5 y . asparagine. 

tH 3 2fi, £F£ L< f±y v^y Preferably amino acid number 142 is 

XttT^/^^ytfc ^ 7$ hydrophobic amino acid, more preferably, they 

J 6£#-f§- 1 4 2 ii N L < (i are the valine or the isoleucine. 

®f^t£T5/^ i l 9$fSL< Preferably amino acid number 277 is acidic 

l$s< y yyj&4 y & 4 i/yxfo amino acid, and, preferably is glutamic acid or 

0, T 5 /S£#-^2 7 7fi, #J aspartic acid. 

£ L< (J^ttT 5 /B£, £P£ L In addition, here, preferably basic amino acid 

< fetf;\/$ 5 y^kXltT 7/<y means histidine, lysine, and arginine, preferably 

ifyWtXfo&o - an acidic amino acid means glutamic acid and 

±^1H4T $ J fi&kti* L< the aspartic acid, a neutral amino acid means 

fitr^f-yy. y ^yRtfT/i^ the amino acid which is not acidic and is not 

^^S:iftLvitt7;yS? basic, i.e., the amino acid which does not 

tiit, £P £ b< 5 have a charge in the usual biological-body 

^t^T^/^^^y^^^B^b, environment, and preferably glycine, alanine, 

^ttT $ /Mb It, B£tt~C&i£[ serine and a threonine, and a hydrophobic 

Sttl?t)/i^7 5 ytSP^It amino acid means 

cD^^^^irS^^W^^V^T Glycine, alanine, valine, leucine, isoleucine, 

$ J SI, #f£ L< (i^y proline, phenylalanine, methionine, tryptophan, 

Ty^y, iryy, ^l/^^y cystein, and 

£;tB£ U EMd4T The amino acid which has a hydrophobic nature 

PVi/y^ Ty^y, ;<Vy, equivalent to these, preferably, valine, a 

uyyy, 4 V yy, y"* 2 leucine, and isoleucine. 

y y, 7x^77^y, t "f- 
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[0 0 18] [0018] 

±IB*3BWDNAtioV^"C^ IE In above-mentioned this invention DNA, the 

4\z.7jk~t 7$ yB£BB#J amino acid sequence shown in sequence 

fi, £f£ L< figfi^J^ 2 Xfi number 14 is an amino acid sequence 

4 t^^-f T 5 7 ^Bfl^JTfe 5o preferably shown in sequence number 2 or 4. 

^^P^DNAfi, T$y Moreover, as for this invention DNA, it is 

W%Hk<DWMk. J^AXIi desirable to code the base sequence which 

fe{££r#£&^IS^J#-^ 1 4 , codes at least one part of the amino acid 

2 4 ^7^i~T 5 7 B£gE£iJ<7) sequence shown in sequence number 14, 2, or 
'Pt£< bi> — pB £: =3 — Ki~ 5 Jfi 4 which does not have the substitution, deletion, 
Isgfi^J^r^^- K^S^. bftfa^ insertion, or dislocation of an amino acid 
LV\ residue. 

[0 0 19] [0019] 

^fP^DNAt Ltlftfet DNA which has base sequence which codes 

fi, E^J#^ 1 4 t^i"T 5 7 amino acid sequence which DNA which has 

SB£^Jt£*5^"CT ^ J SIH^ 1 base sequence which codes amino acid 

— 3 5 6 ~C1g£ti5T 5 y BSIB sequence expressed with amino acid number 

^(J^rn— Ki~5JS2sgE^J£:^Pt" 1-356 in amino acid sequence specifically 

£DNA^2ptf bft, i'O Jrfr shown in sequence number 14 is mentioned, 

^Kifigfi^JI&T? 2 tc&V^TT 5 and is expressed with amino acid number 1-356 

y Slf^ 1 — 3 5 6 2fctJ*Bi^]# in amino acid number 1-356 and sequence 

^4 (cjol^TT 5 y g&H-^ 1 ~ number 4 in sequence number 2 more 

3 5 6 "C^£tl6T 5 y H@2^J specifically as this invention DNA mentions and 
fc^-K-faJfiSE^Jft^frf-S isdesirable. 

DNA^^tfbti, /^o^f ^ L- As base sequence which this invention DNA 

v\> #3&WDNAa*Wi~3ifr2£ has, moreover specifically, DNA of base 

gB^iJ b LT£ b{ciflr^^(C{J, sequence shown in sequence, number 1 and 

Sa?iJS^lRWJff 3t/^ sequence number 3 which has part or all at 

i~ifil£6fi£U©4>& < b least mentions and is especially preferable. 
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fcfi^T D NAi s f If DNA which has base sequence of base number 

bti, Ll\ Z.(D 355-1422 in base sequence specifically shown 

J: LtlrftWt in base number 24-1091 and sequence number 

tt, ffi^iJH^}- 1 li^i'&^i^) 3 in base sequence shown in sequence number 

icjott 2 4 ~ 1 0 9 1 as such DNA is mentioned. 

1 Rm&m^ 3 \z.7Fir Mia 

?IJ|r*iltSifiS#-§-3 5 5~1 
4 2 2 (D±^SE?IJ^#1-5 D N 



[0020] 

1 &xm#m% 3 

-r±^Sg2^lJ^fc^T, HS2S 
T c DNArot-^y-f-f 

@©ATGn K^<Dj^|l©ifiS 

3 coitus-? § tix 

- 3(D^Ei-7°y i^&V^f 
. a + 4 <D{iLW. <D G j&S ^It? & 5 
£ 1^ 5 Kozak <7)£q j| (Kozak, M. 
(1986)Cell, 44,283-292) frffifc 
Lt^5. ^2#g, $ 

3tlj4#gW ATG = 

m&7y> (tnm (rf 

= A, G) +4(4 
h-»),Cffeot *iIlE?iJ 



[0020] 

In the base sequence shown in sequence 
number 1 and sequence number 3, ATG codon 
of four in frames is contained in 5' terminal part 
of open reading frame of HS2STcDNA. 
As for base sequence around 1st ATG codon, 
purine of position of -3 is not preserved 
compared with consensus sequence of 
translation start part of eukaryotic cell. 
However, G (guanine) of position of +4 is 
preserved. 

This, in efficient translation 

When there is no purine in position of -3 

It is said that G of position of +4 is 

indispensable. 

It has satisfied realization (Kozak, M.(1986) 

Cell, 44,283-292) of Kozak. 

Moreover, also base sequence around ATG 

codon of 2nd, 3rd, and 4th, position of -3 is 

purine (respectively A (adenine), A, G). 

+ 4 is not G but each A, C (cytosine), and C, 

and conforms to consensus sequence partially, 

any ATG codon may function as initiating 

codon. 

However, since ATG codon of 4th is equivalent 
to hydrophobic part of transmembrane_domain 
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(DATG^ V'yhTMa^ Fist in amino acid sequence, a possibility of 
L Xfflffigt 5 nTiEtt^ h -5 o L functioning as a translation start part is low. 

frLWb, ^4f|©ATG 

BUTiiWoiliTKSMt t ^ fc 5 



III 



[0 0 2 1] 

i^6T% 0-1, 4 

7 1/-Artl:20©ATGa K 

(Nakazawa, K. et al. (1988) 
J.Biochem, 104, 165-168 , 
Shaper, N. et al. (1988) J. Biol. 
Chem., 263, 1 0420-1 0428) „ $. 
fc, Shaper bits fi-1, 4- 



^Lt^5„ Lopez b 

its &^mm<»hmtw&%Wk 

<Dh(Dit^t Lt^/v^rti: 
»-f 5 r 4: ?:^tS»^ 
/TLt^o (Lopez, L. et al. 
(1991) J. Biol. Chem., 266, 
15984-1 5591 ) 0 IH«K> HS2 
STCo^tt, I»©ATG 

fefrxit 



[0021] 

Apart from that, it is known that (beta)-1,4- 
galactosyl transferases contain two ATG codon 
in frame (Nakazawa, K.et al.(1988) J.Biochem, 
104, 165-168, Shaper, N.et al.(1988) 
J.Biol.Chem., 263, 10420-10428). 
Moreover, as for Shaper and others, (beta)-1 ,4- 
galactosyl transferases show that form of both 
long thing and short thing is compounded as a 
result of translation start from two places. 
Furthermore, one of form with long Lopez and 
others makes plasma membrane target 
preferentially, proof which suggests that one of 
short form exists mainly in Golgi inside of the 
body is shown (Lopez, L.et al.(1991) 
J.Biol.Chem., 266, 15984-15591). 
Similarly, two or more ATG codon may function 
as initiating codon also about HS2ST. 
However, it is not certain. 
However, even if which ATG codon is initiating 
codon, it is the same at point which codes 
polypeptide of the above-mentioned 
sulfuric-acid group transferases. 
DNA which has base sequence which begins 
from ATG codon of 2nd in base sequence of 
sequence number 1 and sequence number 3, 
3rd, and 4th is also included by this invention. 
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[0 0 2 2] 

IS^IJ#^- 1 ©i|]©AT G 3 K 

f-f^7I/-^i»e>», 3 5 
14 1,8 3 0, N-jfiN^!J =i 

p^i/-yp yh (0 2) 
N-*«8^b 14-27 #|©T 

1 4 Si 

sco i ^(Dmmtm^nw 
ias^sstis. saw 

^7k-A^f)lt 3 5 67? 
8 6 8, N-g-g-^y 
2 ^0fW«^W1-^ * 

stains *ts. r©r?/i? 

14-27 t@07;; fi&^gfc 



[0022] 

From single open reading frame which starts 
with ATG codon of beginning of sequence 
number 1, it is made up of 356 amino acid 
residues, and protein which has two parts which 
may be molecular weight 41,830,N-joint 
glycosylation part is estimated. 
One remarkable hydrophobic part of length 14 
residue covering the 14 to 27th amino acid 
residue being observed from N-terminal from 
hydropathy plot (FIG. 2) made from this amino 
acid sequence, and having trans-membrane 
(membrane penetration) domain from it is 
expected. 

Moreover, from single open reading frame 
which starts with ATG codon of beginning of 
sequence number 3, it is made up of 356 amino 
acid residues, and protein which has two parts 
which may be molecular weight 41,868,N-joint 
glycosylation part is estimated. 
One remarkable hydrophobic part of length 14 
residue covering the 14 to 27th amino acid 
residue being observed from N-terminal from 
hydropathy plot made from this amino acid 
sequence, and having trans-membrane 
(membrane penetration) domain from it is 
expected. 
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[0 0 2 3] [0023] 

:£3P^DNAf3\ "©DNA^ For this invention DNA, 

5 iftSSE^J tiot^-K polypeptide of HS2ST coded by base sequence 

£tl5HS 2 STO/K!j-<yf- which this DNA has, 

^g£MM^fr^$ig£g unless activity which transfers sulfuric-acid 

^S£2S^#^fc5^^7 group to hydroxyl group of 2-position of L- 

L —4 Xn i/ iduronic-acid residue contained in heparan 

^%^(D2{iL(D7kW^\^M$R^ sulfate which is sulfuric-acid group receptor 

5&14£llftW^ilr£ alternatively from sulfuric-acid group donor is 

ti^v^pgO, loXfi2oKJ: injured substantially, 

(DT 5 /B£0s3£tf>Bi^ it may have substitution, deletion, insertion, or 

f¥A3£fi$5f££^^i~ck 9 dislocation of nucleotide which starts the 

^ ^ir"f~ V(DW^s l?A substitution, deletion, insertion, or dislocation of 

XH^itL^^ LX^^X h J:v\ the amino acid residue more than an one or 

K(7)Ii, J$ two. 

AXfife{ufi. M^&-rfrJP$§l It can transduce substitution, deletion, insertion, 

^■^JWrM^^Wh, or dislocation of nucleotide into DNA by having 

ffiiJ^^frSS^J^^JjJcb, restriction enzyme cutting terminal in both 

DN A^W^-S^SSB^J^tS^ terminal, compounding sequence including both 
1~ 5 p|i^> t Ati$k x. 5 ^ 1 sides of varying point, and changing for part to 

<9 , DN A(^A~t~<5 ^ bfcX which base sequence which un-varying DNA 

#5 0 m^m^W^ has corresponds. 

( Kramer,W. and Moreover, it can transduce substitution, 

Frits,H.J.,Meth. in Enzymol., deletion, insertion, or dislocation into DNA also 

154, 350(1 987);Kunkel,T.A. et by method, such as the site-specific varying 

al., Meth. in method (Kramer, W.and Frits, H.J., Meth.in 

Enzymol., 154,367(1 987)) ft t* Enzymol., 154, 350(1 987);Kunkel, T.A.et al., 

(DfimizkoXh, DNAHl Meth.in Enzymol., 154,367(1987)). 

t&s Xtk, ^A3Ui$S{5:£r^A Active measuring method of this enzyme is 

~t&Z k&X^ &o ^M^(Of£ public knowledge (for example, 
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VkvmfeHmZ&ftlX-fo "9 (M J.Biol.Chem.271, 7645-7653 (1996)), and if it is 

x. tt , J. Biol. Chem. 271, those skilled in the art, it can choose easily 

7645-7653(1 996)) s SH^trfe substitution of 1 or more amino acid residue 

g^i"t"5^^St4»# which does not injure this activity substantially, 

M&$BW:t LT, f^fSti^rUK deletion, insertion, or dislocation by making 

W^fF $ & V > 1 oJ^±<Z)T 5 / enzyme active target existence into index. 

mm%=>- Ki~<5 d n Aid^ott 



[0 0 2 4] [0024] 

jtfcRf-^lffit-J;^ In addition, if it is those skilled in the art that 

&ofci&lS@E£iJ£"W t5DN A DNA which has a different base sequence by 

t>^^^DNA{C / £2l3'£ti'5 ^ the degeneracy of a genetic code is also 

i'tt, ^^#T*feti^J»i-a included by this invention DNA, he will just be 

M £ ti -5 £ i h V fa & o £ > going to be understood easily. 

IfeWMcDHS 2 S TiijST- Furthermore, it is expected that the HS2ST 

(i, =i— K^^fc-Y y h&>-%: gene derived from a chromosome contains the 

-a tr^l t intron in a coding region. 

J: 5 V h p ^"C^lfr £ However, it is included by DNA fragment of this 

^SDNAifrtfcotfc, H invention as long as at least one part of 

S 2 S TCD/K V <<rf=f- Y'(D'p-t£ polypeptide of HS2ST is coded, even if it is DNA 

< th — §R £r ^ — F"t" -5 PH 0 ^ fragment divided by such intron. 

:£IP^©DNA|$TJtl^l3 £ft That is, it also includes having base sequence 

•So -ftet>h^ ^:^lH#tcjoV , > which may eventually produce target 

X rra — K"t"Sj i:f4> polypeptide in response to processing at the 

(C7°n-tr y yy^'^^HXM:^ time of transfer "it codes" in this specification. 

[0 0 2 5] [0025] 

^MNW^io^^X T^y Moreover, a certain active part which is, makes 
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^ff- h"(D'pf£< t & — gRSr =i and has function, such as having HS2ST 

— Ki*5 J i: fi, b < activity preferably in this specification, saying "it 
HS 2 ST?£tt£W~f 5, fctJ® codes at least one part of polypeptide" and 
tt£rW"f Sft^cDMb^GOStt having antigenicity, or base sequence which 

U&tl£Wi* fe5 corresponds to the part is specific to the HS2ST, 

VMi, •^cogB^^fB^'t" -S^S comprised such that it means coding the part 

SS^iJ/^©H S 2 ST (^M&t) which can be used as a primer or a probe. 

[0 0 2 6] [0026] 

*^BJDNAlCfi % ^c|g In addition, complementary DNA or 

B|DNA tdtlffi^^ DNAjfc complementary RNA is also included by this 

URN Ah&iS&fo&o invention DNA at this invention DNA. 

^WM<DDNAI,t, ^y<yyB. Furthermore, single strand of only coding strand 

g£ 2 - O -5M?3£$S^S#^f £ 3 which codes heparan-sulfate 2-0- sulfuric-acid 

— K"f -5 =i— KlftCQ^CQ^fclK group transferases is sufficient as DNA of this 
tfcot h£< , w o^^itfc invention, and double strand which is made up 
it^rtlttSffl^J^SB^J^rWi" of this single strand and DNA strand which has 
SDN AlM^fcteRN A^j^fb sequence complementary to this, orRNAstrand 
ft 5 H^iiTrfc o "C <fcv\, is sufficient as it. 

[0 0 2 7] [0027] 

£/c, ^^f^DNAIi, ^/v Moreover, this invention DNA may have base 

>-$tS£2 - O -Wtf&HsfyS&WM sequence which may have base sequence of 

GQxK y K£$£r 3 — K"t" coding-region full length which codes the whole 

5=— K1£*ft£££>&S£!?iJ5: polypeptide of heparan-sulfate 2-0- 

WL"Ci/ >i "C 1 fc.<t<> sulfuric-acid group transferases, and codes a 

^5jftS£2 -O-^M^M^^M part of polypeptide of heparan-sulfate 2-0- 

(Dt$ y ^7"^ KcO— 3 — sulfuric-acid group transferases. 

K-r 5 msia^j * w-r s t © -e 

I 

\ 

[0 0 2 8] [0028] 

@E^iJ#^-2 (c^i-T 5 J Particularly glycosaminoglycan sulfuric-acid 
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g&BB^JSr^Pf 5>K y K* group transferases including polypeptide which 

Is fr^ y 3 5 7 ^ y # >-$t@t has amino acid sequence shown in sequence 

S$S#g^fi> number 2 is heparan-sulfate 2-0- sulfuric-acid 

otf t-f ^-X^i*7^-© group transferases refined by present inventors 

0FM£#©J#SM«1I& (CHOI from cultured cell (CHO cell: ATCC CCL61) 

: ATCC CCL61 ) frhWM £ derived from ovary of Chinese hamster. 

tlit^s<5yfaWt2-0-WLWt (Kobayashi, M., Habuchi, H., Habuchi, O., 

S # * (Kobayashi, M., Saito, M., and Kimata, K.(1996) 

Habuchi, H., Habuchi, O., J.Biol.Chem.271, 7645-7653). 

Saito, M., and Kimata, K.(1996) It has the following physicochemical properties. 

J. Biol. Chem. 271, 7645-7653) (1) Effect : transfer sulfuric-acid group to 

"C?fe 5 ^ Tf£<£> J: 5 ftSHt^^ hydroxyl group of 2-position of L- iduronic-acid 

14fC £r^f i~5 0 residue contained in glycosaminoglycan which 

(1) fMJ : ^S£SH£^f£^£>s is sulfuric-acid group receptor from sulfuric-acid 
^S^Wfr T fo 5 ^ y n 4)r ^ y group donor alternatively. 

if y # y^^^tlS L — >f Xp That is, except for 2-position hydroxyl group of 

vWJ^^^2{\L(Di^%^\zM^ L- iduronic acid of the above-mentioned 

fi£l^X^(-$5^1~<5o sulfuric-acid group receptor, it does not transfer 

±iE^B£SS^#W L — 4 sulfuric-acid group substantially. 

Xp 2{i/]<:^SJ^^(^(i As sulfuric-acid group donor, active sulfate (3- 

HW^J{cSlt^SS:$S^L>5ci/^o phospho adenosine 5'-phosphosulfate; it 

tfcmm&^fc t IX liiSttfit » describes it also as "PAPS" below) is mentioned 

(3' -/^/^TrV^S' suitably. 

— /fc^/fcfiiEBS ; rp AP S j It does not transfer sulfuric-acid group to 

t tf24Sc~t~<5) jSH£fi#ff glucosamine residue substantially. 

f>ix5 0 ^ 3 U" 5 >"^S^(4 (2) Substrate specificity : transfer a sulfuric-acid 

^K^J(^Sit^SSr$5#L^v\ group to a heparan sulfate and a 

(2) S5f : y ^fit'Sf *3 CDSNS-heparin. 

<kI/C D S N S — -^/^ y i^jcfi However, it does not transfer a sulfuric-acid 

^@IS£fe^^<5/3\ Kp group to the chondroitin, a chondroitin sulfate, 

4 >\ 3^KP^ff l^fiiESi, the dermatan sulfate, and keratan sulfate. 

7Vi^ ^ ^ffiit^fc J: tf-Jr 9 ^ y (3) Optimum reaction pH : this enzyme has high 

fi^^{dfig{E|^S§r$g^L^V\ sulfuric-acid group transfer activity in the range 

(3) 30SJxfSp H : ^M^itp H of pH5.0-6.5, especially the reaction mixture 
5. 0-6. 5£>f6Bl, 4#{c:p nearpH5.5. 

H5. 5fti5©RlE«^-eiSiV^ 
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^yffifg. : (4) Optimum reaction ionic strength : the activity 

(Dffi^ltfcfc^ of this enzyme increases with increase in 

\zbh ftoTif #P U N a C 1 reaction ionic strength, and, in NaCI, shows 50 

©4§-n\ 5 0 — 2 0 0 mM, # to 200 mM, and the highest activity particularly 

tlOO mMtti£T?&fciUl^Er near 100 mM. 

tt£r7Fi~o ^<D$M$:Mz-XN If NaCI concentration increases exceeding this 

a C 1 M^±iAnt~5 <tffit*fi range, activity will fall gradually, and in 500 mM, 

l^i&T 5 0 0 mMtli activity becomes very low. 

Sttfifii*T<£< ftSo (5) An obstruction and activation 

(5) $3L^RX$ffi&{k When this enzyme lets the protamine exist 
^.f^^fe^u $ $ y&fxJ&Wtp together in a reaction mixture, activity 
fc##£*5^"£fcJ:!jett# increases. 

tf^1~'5o "#5J0. 013mg/ By protamine about 0.013 mg/ml or more, 

m 1 Kii^/n ^ $ y\z£. 5 , enzyme activity increases by about 3 times as 

7°n ^ $ y^#&T^tb LT^ compared with protamine absence. 

[0 0 2 9] [0029] 

© fi£f£ fi T tV ^ Moreover, the activity of this enzyme is 

y-3\ 5' -i?])*sWt (3\ obstructed by letting adenosine- 3\5'- 

5' —AD P) ^Sl^M^N-* diphosphoric acid (3\5VVDP) exist together in 

r t \z. «£ 9 PfiS£ti reaction mixture. 

5o r^h ^^^^f&tttt 10m In addition, the activity of this enzyme is hardly 

M^XfCDi/^^Ts V<i Y—jV influenced depending on letting dithiothreitol 

(DTT) £KJSWf-*#£ (DTT) 10 mM or less exist together in reaction 

ifccfcoTfitSt^J^ mixture. 

£SrSfr&V\, (6) Molecular weight : 

(6) 5^1 : N — y ^ v^—if Molecular weight presumed by sodium dodecyl 
( is y if 4 (Genzyme) |± sulfate polyacrylamidegel electrophoresis in 

W ^S^^^jItc^I^TTco non-reduction condition after N-glycosidase 

SDS-/^yT^y ;VT 5 Ytf (made by Genzyme (Genzyme)) treatment: 
^m%Mh About 38,000. 
i^S : »3 8,0 0 0 o 



12/6/2004 



29/98 



(C) DERWENT 



JP10-257896-A 



TTM€>iViS<3>I*l 



[0 0 3 0] 

^_ / ^_ n „j^ i 2 (77/W 

v-7-LKB tfcK) P "7 h ? 

ft : It) 1 3 0, 0 0 0 o 

mm&n&mftt ltcdsn 

ft£ LTPAPS^MM 
V ^ t # (D^m^O P A P S [Z. 
)ttt5^i^a (Km) 
0 . 2 0 fiM-e&5„ 



[0030] 

Molecular weight presumed by super sirloin 12 
(made by Pharmacia-LKB) gel chromatography: 
About 130,000. 

(7) Michaelis constants (km) with respect to 
PAPS of this enzyme when using 
CDSNS-heparin as a receptor of 
Michaelis-constant sulfuric-acid group, and 
each using PAPS as donor of sulfuric-acid 
group are about 0.20 micronM(s). 



[0 0 3 1] 

K-f 5 i^SSE^J £r#-r 5DNA 
t»I^DNAlC^£tl3k 

7-f-7-£ffl^5PCR& (jK 

y j y—M • *f-z^{y • y 
a yfe) K «t o tMdn 

© D N A SriiS-f" 5 r. £ «t o 

fc5 c DNA^ a-^y^CJ; 
(1)»|Lf:^7y«2- 

o -SMtiiw* y 



[0031] 

DNA which has base sequence which codes 
polypeptide of sulfuric-acid group transferases 
which has such character is also included by 
this invention DNA. 

Hereafter, it explains method to obtain this 
invention DNA. 

Amino acid sequence coded by base sequence 
which this invention DNA has by this invention 
was clarified, therefore, it can also manufacture 
by cDNA cloning which can also acquire by 
amplifying DNA of this invention from 
Chromosomes DNA and mRNA by PCR method 
(the polymerase chain reaction method) using 
oligonucleotide primer made based on the 
sequence, and is particularly made up of each 
following process. 

(1) Determine at least 1 part of amino acid 
sequence of polypeptide of refined 
heparan-sulfate 2-0- sulfuric-acid group 
transferases. 

(2) Produce oligonucleotide primer based on 
the above-mentioned amino acid sequence. 
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^ Y<D'pt£< t h—tWT 5 J (3) Manufacture probe of said sulfuric-acid 

W^WW^r 5 0 group transferases by amplifying cDNA by PCR 

(2) ±12 7 ^ J SNE^^ls^^ method using the above-mentioned primer from 
Xir y ^ i^^^ K7"^ ^ v RNA extracted from cultured cell. 

(3) tgiiMJ; ^tt^LfcRN 
A/^iiH^^-SrfflV^ 
PCR^icJ:«9 cDNASrtiti 



(4)_hfBy p ~7*l£ ioT (4) Screen cultured cell or cDNA library derived 

^WflSXH^^filSfeS c D N from biological tissue with the above-mentioned 
A7^f^7 y — y ^ probe. 

^ i~ So ^^y^ — y ^ Id J: o By screening, it chooses perfect length cDNA of 

ilSf^f^ J:fE^B£3£fc^ the above-mentioned sulfuric-acid group 

c D N A transferases as usual. 

So 

[0 0 3 2] [0032] 

Lfr U *^^©D N Aco®Jii However, manufacturing method of DNA of this 

^jfefi^^l^PI^^tiS fc©T* invention is not limited to this, and can 

fift<^ ±|EPCRife J $\ $L<D manufacture this invention DNA also with the 

y £ft}(Dc DNA^u^y^O procedure of cDNA cloning Above PCR method 

J: o Tt»$^K D N A £ and other public knowledge. 

[0 0 3 3] [0033] 

UATf^ ^^^<DDN A£j^i Below, it specifically explains an example of 

^S^jfeO— ^JSr^ftfafctftK method which manufactures DNA of this 

f5o invention. 

(1) ^s<yy$fc$k2 — O— fig (1) Determination of amino acid sequence of 

S£Sfe#l£lff (HS2ST) (D heparan-sulfate 2-0- sulfuric-acid group 

7 5 7 &E£iJ©#e£ transferases (HS2ST) 

(i)H S 2 S T ©HffiK (i) Purification of HS2ST 

^/<yy$i^2 —O-fiit^Sfe It can refine heparan-sulfate 2-0- sulfuric-acid 
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&#$f3 % =f-^4=-— X/nA^ group transferases by combining purification 

(P|p||&3l5<OJ#§^JJ&&if method of usual protein, and purification 

^•7 >fiift6&2 -0-6fES?S$E method of usual glycosaminoglycan 

5 ilKHS^ £> , ii sulfuric-acid group transferases from cell which 

■M(D? y/^f©fifl!^ *3 expresses heparan-sulfate 2-0- sulfuric-acid 

.fctfiil&O^y 3f 5 y i/y ij group transferases, such as cultured cell 

V%MW&&Wt%<nWiW5\£ i k derived from ovary of Chinese hamster. 

r. t : K «fc o Tffi® Specifically, j.Biol.Chem. 

■TSit^nriB-e&S. Jtrffctf) 271,(13),7645-7653,(1996) 

ft % J. Biol. Chem. It can carry out according to method described 

271,(13),7645-7653,(1996)(-IE by these. 

[0 0 3 4] [0034] 

2 — O — (ii) It is known that sugar chain has connected 

Ste#INR©8&#7 5 /^8fi?'J with HS2ST in which partial amino acid 

(DikfiE sequence of heparan-sulfate 2-0- sulfuric-acid 

ffi$S*LfcH S 2 S TtdfiH!!/^ group transferases made determination 

ffi-n LTV^S r. £^£n*btt"tv , > purification, therefore, in order to remove this 

5<DT\ :©||5:|4t 5fc sugar chain, it digests purification HS2ST by 

#>{^#f§<H S 2 ST£rN — ^y sugar-chain degradation enzymes, such as 

ft ^©H«5WIP#3f{'e N-glycanase, and it separates 

ftlffcU Htt^-y =»^WIS*Hfc deglycosylation-ized HS2ST by SDS-PAGE 

HS2ST£rSDS-PAGE (sodium dodecyl sulfate polyacrylamidegel 

(S D S — /Ky T^ 7 y /u-T 5. K electrophoresis) etc., and transfers on poly 

^f^MMMW)) ^r"C#$§L, /tf vinylidene fluoride (polyvinylidene fluoride; 

y t' ' n y 7 s ' y 7 iv ir y K PVDF) membrane, nitrocellulose membrane, 

(polyvinylidene fluoride; P V D etc. 

F))S^-hntyi/n-xi^ Pigment which it dyes protein, such as 

^zM^-fbo *0>&£*-v-> coomassie brilliant blue (CBB) and amido black, 

— • :/ y y Ty h • ^-(CB dyes this membrane, and it cuts down protein 

B)^7; b° zf 7 y (D ? band formed after N-glycanase digesting, and 

y^^®€r^fefe-f56^T?Sfefe uses for fragmentation. 

u N-i/y jj-r— vmik&\z 
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[0 0 3 5] [0035] 

ffli}i{k(D%fefeffifc$k'fe\'t£fri As for the method of fragmentation, limitation in 

&V^> ilE^^'^gf/^y K particular is not made. 

>v^Sf5^?^^£Jgfl4£ However, it can fragmentize protein by the 

it: 5 ft £\ ^fcnro^fet^ method of public knowledge, such as letting the 

^ff£lfr^{b1~£"<t^T# above-mentioned protein band contact protease 

5 0 ^frWft^^^K5Hf# etc. 

iropij<!r Ltli^y Kypf^f As an example of detailed protease, end 

if L y s — K7°p proteinases Lys-C, end proteinases Asp-N, etc. 

f^t-fAs p— Nftifd*^ are mentioned. 

Ifbtifto fffrfrh'^ls K5r§3 It cuts down a band from the gel and lets a 

DfcU ^^^^HSS^lc protease contact. 

g$4£it\ ^OiSDS-PA After that, it is sufficient to separate by 

GE^miUU^o «B SDS-PAGE etc. 

ffi^if t LTfi, Cleveland, As simple operation, it is Clevel and, D.W., 

D. W., Fischer, S. G., Kirshner, Fischer, S.G., Kirshner, M.W., and Laemmli, 

M. W., and Laemmli, U. U.K.(1977) J.Biol.Chem.252,1102-1106. There 

K.(1977) J. Biol. Chem. 252, exists method. 

1102-1106 ©j^fe^fc5 0 -fta That is, it is method of interrupting migration 

t>h, 9 fis<y KSr^J 9 temporarily, performing enzyme digesting for 

iHLXWi<Dffji'(D$ x-M^WA about 30 minutes, and after that restarting 

b> 9 l/^PWtiMWM&iSts electrophoresis, by turning off power, just before 

WMW^-, jf ALfc^>t^'ft' putting on gel which cut down protein band, 

TSDS — PAGE 3rfrV\ inserted in well of another gel, and inserted 

^^^^--(D^cv^'h^^M^Mz. buffer including protease, performing 

ttV^5iSi&taagSr'SJ5ilfct SDS-PAGE and front end of pigment marker 

cfcoT$cft£— Bf^Bf U #ft3 being in resolving gel. 

0#|Sia^?Bft£:?Tl\ ^£>^ Since separation of peptide fragment after 

8^^fKj£Sll1~<5 i: 9 ^fe enzyme digesting and digesting can be carried 

~Cfc<5 0 r ©^jfeldJztUiK^ out in single process according to this method, it 

tBfc £ IHftfto^^ mft<D is desirable. 

XS-C-et Ztctbtft After transferring peptide produced by 

£LV\, Sf^t;^«toT4Cfc fragmentation on PVDF membrane, 

KSrPVDFH^- nitrocellulose membrane, etc., it dyes peptide 



12/6/2004 



33/98 



(C) DERWENT 



JP10-257896-A 



± A> n — II ft ^ L 7c using CBB or amido black, and cuts down band 

CBBifclJ7;F7 7^ ofpeptide. 

^ft ^fSrfflV^T^:/^ KSr^fe PVDF membrane, nitrocellulose membrane, 

^7*^ KO^y K^^O 1 ? (±1 etc. including peptide produced after protease 

i~ 0 #>'*#9iftfflS£%ffiik%k digesting can perform amino-terminus 

Z'fc^zf'f' K£: tf P V D sequencing of peptide by the method of public 

Ffll^n h nir/^n— ft if knowledge. 

f3\ ^^P(0^?£'C^<y o 5 L FC7 Although it is desirable to analyze sequence of 

5 J MiQMM^^^TO - k$* amino acid using model 476A protein 

RTt^TfeSo JrfrfitK-ti^xVw sequencer (made by Applied Biosystems 

4 7 eA/Df^f yv'-^x >- (Applied Biosystems)) etc. specifically, limitation 

(7/7^ K is not made to this. 

rAT, (Applied Biosystems) it In addition, it can request a worker and can also 

M) ft if 5:ffl^T7 5 /BI<Z)SE have an amino acid sequence determined. 

ifl:«LT7?7 KSB^J £ 
LT fc & 5 r RfftT* 

[0 0 3 6] [0036] 

(iii)^" y 9 Vzfy 4 (iii) Composition of an oligonucleotide primer 

(D&ffc Based on the partial amino acid sequence of 

H S 2 S T (D^MT $ J ^gfi HS2ST, it makes the oligonucleotide primer for 

#lfc:£<5£, PCRfflt!!^ PCR. 

^ is^r^ y~?y4 "^"Srf^j^i" It is desirable to use a part with as possible little 

<5 0 /Ktlfl£iJ©5 ft<5 degeneracy of the codon among amino acid 

^< ^ \?y<D^M$ v Pt£\/^U{i. sequences. 

SrfflV^S " <t#W£ UV\ Z.CQ The example of such a primer is shown in FIG. 1 

<£ 5 ^7 P 7^^- <£>#ij£\ Ell (sense primer: sequence number 8, 9; 

(Ctt:^- (tyx77^ v- : @H Antisense primer: Sequence number 10 and 11. 

#l##8, 9 ; T>T±>*7 

y^^--.mm^i o, 1 1) 0 

[0 0 3 7] [0037] 

( 2 ) H S 2 S T c D N (2) Manufacture of HS2 ST-segment-cDNA, and 
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THOIVi^OISI 

■ ; — * 



(i)iRNAii, ^^no^te 
(Kingston, R. S., (1991) in 
Current Protocols in Molecular 
Biology, Suppl. 14, Unit 4.2, 
Greene Publishing Associates 
and Wiley Interscience, New 
York ft H ) t#51i: tf> -? § 

O-lllfelllOmRNA 

*-<7)0FlMfflII& (CHO« : 
ATCCCCL61) »|#5SfM< 

Wiffl»CHO-S-S F 
MI I$| (^'nS) ft if© 

IB cd J: 5 WJt^fflv^T^t 0 -^ 

mis t mmz Lxmm-rtut 

9 5 ~ 9 3 % t fc5 <fc 5 f-M 



creation of a probe 

(1) It can obtain an all RNA by the method 
(Kingston, R.S., in Current Protocols in 
Molecular Biology (1991), Suppl.14, Unit 4.2, 
Greene Publishing Associates and Wiley 
Interscience, New York etc.) of public 
knowledge. 

Limitation will not be made if material is a 
material which expresses mRNA of 
heparan-sulfate 2-0- sulfuric-acid group 
transferases. 

However, cultured cell is desirable at ease of 
handling, and point which can be increased. 
In ovarian cells (CHO cell: ATCC CCL61) of 
Chinese hamster, this enzyme expresses 
strongly particularly among cultured cell, since 
enzyme activity is also comparatively high, it is 
desirable. 

Medium in particular that it uses for culture of 
the above-mentioned cultured cell is not 
restricted. 

However, in order to obtain a lot of cell 

efficiently, thing appropriate to culture of float 

cell with spinner flask etc. is desirable. 

When using CHO cell specifically, it is sufficient 

to use commercial media, such as 

CHO-S-SFMII medium for suspended cell 

cultures (product made from Gibson). 

What is sufficient is just to cultivate like usual 

cultured cell using spinner flask using the above 

media. 

It is desirable to perform culture in 
carbon-dioxide incubator, and it is desirable to 
adjust so that it may become 5 to 7% of 
carbon-dioxide concentration in incubator and 
95 to 93% of air. 
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■f 5 - t W£ Li\, U Moreover, as for temperature, it is desirable to 

gfi 3 7 ~ 3 8 °CgJf t-flg-f adjust to about 37 - 38 degrees C. 

[0 0 3 8] [0038] 

±R N A (3, w\M(D X o l-*^ It can obtain all RNA from cultured cell cultured 

Lfci£^ffl)l£^ ^ (btt as mentioned above with preparation method of 

5£RNA©W§U#fefc:«fc !9# a " RNA ordinarily used. 

5 £ £ ^ "t? # -5 #\ ifT^-i/ls However, it is desirable to prepare by guanidine 

tf-jri/T^— >/C s C 1 jfe thiocyanate / CsCI method (Kingston, R.E., in 

(Kingston, R. E., (1991) in Current Protocols in Molecular Biology (1991), 

Current Protocols in Molecular Suppl.14, Unit 4.2, Greene Publishing 

Biology, Suppl. 14, Unit 4.2, Associates and Wiley Interscience, New York). 
Greene Publishing Associates 
and Wiley Interscience, New 
York)T-M1-5 Z t tW £ L 
W 

[0 0 3 9] [0039] 

(2) 7tf y (A) + RNA <Z)^M (2) Manufacture of poly (A) + RNA 

tfV (A) + RN Ate, ±fE<£>J; 5 Oligo dT (oligo-(dT)) cellulose column 

(£LT#kftfc±RN Afr>*b, chromatography etc. can refine poly (A) + RNA 

=r dT (oligo-(dT))-1? /V u — from all RNA obtained as mentioned above. 

if ct o -cm M-r sr^^tt 

[0 0 4 0] [0040] 

(3) PCRSI:J:5HS2ST (3) Amplification of HS2 ST-segment-cDNA by 
McDNAOJ||g PCR method 

±12*? y (A) + R N A^iSi Let the above-mentioned poly (A) + RNA be 

L x ^%-7 Vir^f- Y~7y4 casting mould, by reverse transcription PCR 

v % fcii£ ts¥ PCRlci using oligonucleotide primer, it can amplify HS2 

<9 % H S 2 S Tg[S^W c D N A ST-segment-cDNA. 

*t|l6i"5^i^ s "C#So PC What is sufficient is just to perform PCR like 

Rtt, m^fD^mtmU^LX usual method. 
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TMOIVISON 

★ 4 



frx-tf J:v\as, ^ffrft;£tfc£r^ However, it will be as follows if the detailed 

1-ftkfi^T©ii9^fc5o 1 method is shown. 

/i 1 ©tfJJJ (AfRNA, 10 0 It incubates poly (A) + RNA of 1 microliter, the 

p m o 1 ^fuiftO;^ U ^ ^ ^ ^ above-mentioned oligonucleotide primer of 100 

tfK^7^^^> -^ft^ftS pmol, and buffer (volume 20 microliter) that 

0 0 & M<D 4fIllcDx^ a r> / ^ each contains four kinds of deoxy nucleoside 

^ viri/ KHU Vift, 2 0 0^ triphosphate of 500 micronM, 200 unit M-MLV 

{£©M-M L viS^E^iPaK (=¥ reverse transcriptase (Gibco BRL (Gibco BRL)), 

^br L (Gibco BRL)) , 1 m 1-mM dithiothreitol (DTT), and 120 unit RNase 

M^f t^i/^f Y—fr (DT (ribonuclease) inhibitor (product made from 

T h 12 0 ^{\L(DR N a s e Takara Shuzo) for 60 minutes at 37 degrees C, 

( V 9 UT—H) 4 1/ fc If it compounds a cDNA primary strand. 

S8D Sr^fr Next, oligonucleotide primer of above reverse 

fj|firft£ (#t#8t 20/i 1) £r 3 transcription reaction mixed-liquid 2 microliter 

7°C~C6 0#WK >^zl^<— Y and 1 micronM, they are each four kinds of 

L, c D N A—^li^r^a £5H~<5o deoxy nucleoside triphosphate of 200 micronM, 

ilEWi^te^SJ^^-a?^ as opposed to reaction mixture (volume 50 

2/i K 1m M(D^ y ^ ix microliter) including 1.25 unit Taq polymerase, it 

K^7^^ ^ti^ti 2 performs 72-degree-C 2 3-cycle minutes, and it 

0 0 m M©4il(7)7t^v'? performs 17 cycles for 60-degree-C 2 minutes 

^ u^i/ KH y 1 . 2 5 for 94-degree-C 1 minute repeatedly at 48 more 

^{\L(D T a q y ^ 7 —if degrees C to 48 degrees C, lowering 2 degrees 

tffxf&ffl. ($t#H 5 0 m 1 ) C of temperature of 60-degree-C process for 2 

2t U 9 4°C1^\ 6 0 °C 2 $h minutes at a time every 3 cycles then. 
7 2 , C2#£31M>/WtV\ 

£ 3 t 2 °CfoT 
itVi5i^4 8°CJTf ()IU 
£bfC4 8°CT1 7iH^A# 

[0 0 4 1] [0041] 

Z.<D <fc 9 LTt#^tifc^5>6tl Thus, obtained partial cDNA is used as a 

cDNAte, cDNA7^^7 hybridization probe for screening perfect length 

y ^ frb 7z&3k c D N A ( = — cDNA (cDNA including coding-region full length) 

KffiJK^SSr^tPcDNA) £ from cDNA library. 
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[0 0 4 2] 

(3) cDNA7-f^7!)-» 

(i) c D N A t ijfllfcx. D N 

A<7>-ffr# 

cDNAIt (A) + RNA& 

imeSaver cDNA s 
ynthesiski-t (77 

£JBV>5£, c DNA© 
M^i^cDNA^^P^ 

> ^ ^ - tcigjg-r 5 - 1 1 

■CtS, TfTflROcDNA 

<9, ±>5«cDNA^l5 

^•CtCHO«©c DNA7 
^77!J"tfc5^ F7?^ 
1/%<T>\* amda Z KV y 4 

cDNA7^77y-ffc5^ 
0 77 7^S</)1 gtll7^ 

cDCtbb^I^lx.DNASr0^ 
MlfflJ&^fCjgA (b7^7 



[0042] 

(3) Creation of a cDNA library 

(i) Composition of cDNA, and creation of 

recombinant DNA 

CDNA is poly (A) + RNA possible to synthesise 
using usual method according to 
reverse-transcriptase reaction used as casting 
mould. 

When compounding, it is convenient to use 
commercial kit for cDNA composition. 
For example, if TimeSaver cDNA synthesiskit 
(Pharmacia LKB biotechnology) is used, it can 
also connect composition of cDNA, and cDNA 
with cloning vector. 

Moreover, it can also obtain cDNA more easily 

by using commercial cDNA library. 

Also in this invention, it uses (Iambda)gt11 

library made from Clontech which are Lamda 

ZAP library made from Stratagene which is 

cDNA library of CHO cell, and cDNA library of 

human fetus brain origin. 

It transduces these recombinant DNA in the 

state where it connected with cloning vector, 

into host bacteria cell (transfection). 

It is necessary to choose host bacteria cell to be 

used by cloning vector to be used. 

Usually, although combination of cloning vector 

and Escherichia coli which make host 

Escherichia coli (Escherichia coli: Escherichia 

coli (E.coli)) is frequently used, limitation is not 

made to this. 

Transfection is performed by ordinarily mixing 
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SBMftflJISfiN ffll^^D-^V recombinant DNA and Escherichia coli to which 
sfs<?p— (-J: 19 it changed the permeability of cytoplasmic 

iiSft^M (^v' membrane in the presence of 30-mM calcium 

x y ^7 . 3 y : Escherichia chloride. 

coli(E. coli)) % : fg±ti~Z)t v In the case of (lambda) phage vector like 

~--y/fs<# $ — t MUs^ 1 <D Lamda ZAP or (lambda) gt11 , recombinant DNA 

M^t>^:^M^^tiX\r^6t> is made also as for transduction to Escherichia 

~ItL(cpg^fi^ti^V\ Vyy coli which made direct calcium chloride 

^7x^^a yitmig, /Ifit&x. treatment. 

DNAdr 3 0 mMiS'fb^'/i^v"? However, it puts into phage outer covering in 

i>,©#ftT^I0J&ll»Mtt&- test tube beforehand (it calls it in-vitro 

: M{k£ s £tiM§iMb : k'i&'n-i~Z> packaging), generally the method of infecting 

Z.bK£<9 fjt>tih 0 L a m d with Escherichia coli efficiently is used, and it 

a ZAP^l g t 1 1WJ;9 can also perform packaging using kits for 

^177"^^-©!^ packagings (Gigapack II packaging extract, 

la^x.DNASrjilS^ib^^v' product made from Stratagene (Stratagene), 

V J^MMLtzM^M^^AhX etc.) marketed. 

f^tf'f'T^T- It transfects recombinant DNA which made 

v^sSf- AfcX (in vitro s< y tr packaging to Escherichia coli. 

— i/V-!f}i\/^o),5:W>Mz.%>^ However, it is necessary to choose 

J; < ^^^-tir-S^fe^— J&i-{£ Escherichia-coli stock which it uses by cloning 

RlZtiXis'O, TO^tiT^S vector to be used. 

y *r — V s y ?Fft <0 3r y V That is, to use cloning vector which resistant 

( Gigapack II packaging character with respect to antibiotics must not 

extract , 7, h 7 9 i? — *s exist in Escherichia coli, and contains genes, 

(Stratagene)®^) Srfflv^T^y such as (beta)- galactosidase gene (lacZ), 

<ir— v^^&ff 0 1 1 1> "TUT? when using cloning vector including 

#><5 0 yty—^Vtf LtcftBM resistance-to-antibiotics gene, it is necessary to 

x.DNA(l ;>d§lS \z Y7V^ choose Escherichia coli which does not express 

7 zc 9 i/ 3 yf~ 5 #\ ffll^^ 7 (beta)- galactosidase activity, 

p —=Lysfs<<!7 $ — \z. J; -0 Tffl This is necessary in order to screen Escherichia 

\<^Z>MlkMffi&M$RlrZ>&^& coli by which recombinant DNA was 

hZ><, 1rt£t>h, Jn£#JjTiM4 transfected. 

iHS^F-£*a n — =• y For example, what is sufficient is just to choose 

* — Srffl^SSMj-li* A-f$M^ Escherichia-coli stock of E.coli XL-1 Blue or 

8t£ttfffc**-t - 5H140>ttflt# E.coliY1088 grade, when using Lamda ZAP and 
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fcottotf, 0-# (Iambda)gt11 cloning vector. 

7 ^ h v'y'— if itft^ (lac It can screen Escherichia coli into which 

Z) ^(OitfeT-^-aif^ — - recombinant DNA and recombinant plasmid 

y{fs<t 9 — ^r^V^^-^fi, were transduced by resistant acquisition with 

j3 -137/7 h v-^— ^SH4?r^ respect to antibiotics, acquisition of (beta)- 

?E L&l s ~kMM 2r jl#^<5iftil galactosidase activity, etc. 

^fc5 c 'coriili, ffit^X-D What is necessary is specifically, to wind 

NA^F7^7i^'>ay^ Escherichia coli around agar and just to choose 

ti tc £ * ^ y — grown colony. 

Sfcft^M^ii'Cfc^o #iJ Grown Escherichia coli (Escherichia coli by 

illLamda ZAP^U which recombinant DNA was transfected) 

t 1 I 9 u— ^-~y tf^ 9 $> — % comprises cDNA library. 

JfjV^iHh E. col i XL What is necessary is to suspend in soft agar 

-1 Blue^E.col i Y medium with indicator strain, to stratify in the 

1 0 8 8^6O^:fli0^^jltR1" shape of agar, and just to form plaque, when 

tiff J; V \ ilit&;t D N A^B.flk bluescript is used for plasmid. 

h'fi^A&fritcAM Since phage plaque holding plasmid in which 

Mtefii'kyd'K.^fti' SftttcoSt DNA fragment was inserted does not express 

p—UyV V's*?— ifffi- (beta)- galactosidase activity, it can choose 

Vk<Dmnm\z£ Vx?y-=-y easily. 

mat, Mmzmxtm^t. 

By&titcMm) lis cDN 
k^/v— * ^ y -f h £ 
^mxmmimmL, mxmm 

-frtL(fj;v\ DNAilt» 
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<5o 

[0 0 4 3] [0043] 

(ii)H S 2 S T c D N A (ii) HS2ST perfect length cDNA cloning 

^p— Next, it can choose phage clone which has 

#cld_k|2<£> «t 5 LT# bftfc HS2ST perfect length cDNA from cDNA library 

cDNA7 / f7 , 7 y — fr>?>> H obtained as mentioned above by hybridization 

S 2 S Ttg^B: c D N A £: by using HS2 ST-segment-cDNA as probe. 

577- v^p — y£\ HS2 What is sufficient is just to perform hybridization 

S T Wjifo c DNA^7°n-7 ? according to usual method. 

tLW7 i !J^f-v'3>' From selected positive clone, it can prepare 

(c i 0 ^ t ^T?^ 5 0 Phage DNA and can cut HS2STcDNA out by 

^-Y :/ V ¥4 -> a ii cutting by suitable restriction enzyme. 

f , (D^lfe^oTtfx.(ictV\ It subclones obtained cDNA to plasmid 

illR£ti/c|§t4^ p — "yfrhs remaining as it is or suitable, and it determines 

77-^DNA^ISU M¥ base sequence. 

<9 H S 2 S T c DNA^ 9 tH 
■rrt^t?*So #btlfccD 
NAtt, tOt*, fcSVMlii 
^/i^7^5 K(^^p-~ 
y^Lt, ±£SSE?iJ Sr^tje-t" 5 o 

[0 0 4 4] [0044] 

±fEW«t ^^UX^^^tbfef- Base sequence of HS2STcDNA derived from 

-V^ ^— X/nA7^- £ 5fe<7>H Chinese hamster determined as mentioned 

S2STcDNA Oi^Sia^iJS. above and amino acid sequence expected from 

XI^.(DM.^i^\^h : fM^ti6 this base sequence are shown in sequence 

/i?IB^J^rBa^J#-^l I', number 1, and only amino acid sequence is 

7^7 g£@B£i|<7),^.£fKl£iJ#^- 2 shown in sequence number 2. 

(^1~ 0 $.tc[ t hi^WHS Moreover, base sequence of HS2STcDNA 

2 S T c DN AOM.gsWL&lRTf derived from human and amino acid sequence 

r. <Di&&M$W> b "HS citihT expected from this base sequence are shown in 

5 y8tIfi?iJ£ria?iJ#-^-3K:, T sequence number 3, and only amino acid 

5 J Mfi?iJ<7)<^-£rSfl? | J#-^' 4 \c sequence is shown in sequence number 4. 

7fc-j- 0 t hu35l5C0HS 2 S T c HS2STcDNA derived from human can use 
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DNAU, JifE^-t-Y^— Xs^ HS2ST derived from the above-mentioned 

K7. &3£coH S 2 ST^7° Chinese hamster as a probe, and can obtain it 

p— zft LTffifflU t h^5fe also by screening cDNA library derived from 

0) c DNAy^^7 y — Sr^y human. 

[0 0 4 5] [0045] 

< 2 >:£3SfjfJ D N ACDi^fiS^iJ <2> Polypeptide which is made up of all or part 

CLioT^— K&ti5^y ="f* of polypeptide of glycosaminoglycan 

5 y y * :/fiiiS£3£$5^^^<£> sulfuric-acid group transferases coded by base 

tK y KOMXftai^^ sequence of this invention DNA 

h <5 4n y ^7°^ K This invention also provides the polypeptide 

*ISWJi, ±E©*^iDNA which is made up of all or the part of 

Iciot^- K^ti-S^y polypeptide of the glycosaminoglycan 

$ 7 y # sulfuric-acid group transferases coded by 

jtf y ^7°f- K£>£6l5;X{ilffi#>&» above-mentioned this invention DNA. 

b ft Z> y 7"^- Ft. Utti" In this specification, the above-mentioned "part" 

5 0 ^KjNB#^*5V , »"C, ±fE£> means a certain active part which is, makes and 

r^|55>J <tfi> HS 2 has function, such as having HS2ST activity 

5 , 5 & ^ and having antigenicity. 

<Dfab^<7)ffit£&V ,l L#&i£$rW This polypeptide may be by itself and it may 

■fZ&ft&M&'fZo ?M<y^ unite it with other polypeptide. 

7"^- Kll^itfeot t> <fcV» Thing which does not have sugar chain is 

L, {&<Dtf y ^7°^- K t Ma- L- sufficient as this polypeptide. 
WCfccfcVN, W;^7°?-K 

[0 0 4 6] [0046] 

B #fLii»£f£l^~C^?I.L-"0^ Mammalian HS2ST which is making in-vivo 

H S 2 S T fitS& £r #1" 5 fc expression 

ft, $Ni£4?£ ftv^/K y ^7" Since it has sugar chain, about this polypeptide 

f- Ktte^ittf^ES'J^tbSo - which does not have sugar chain, it 

<D«£ 5&#y-<y^ &SB distinguishes clearly. 

coxKy -^7"^ Kco®jt^"fe(cJ; It can obtain such polypeptide with 
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oT#5^£35 s ^£5o0!lx-^ manufacturing method of polypeptide of 

#38 W £ p i?Lll^Mi-^A1~ after-mentioned. 

6^ £(-£9, ^xKy^y^K For example, it can also manufacture only 

i^lj^^Jn stitch (O £r®i}ji polypeptide which does not have sugar chain by 

t5:t^t^, ^/c^il^ft transducing this invention into mammalian cell 

^(DWM^^^^M^MA^Z) by being able to manufacture that by which 

" t \z X 9 tell^r^^ JfeV>3j? li sugar chain was added to this polypeptide, and 

Kc0<^-Sri^iti~5 ^ t i> transducing into cell of prokaryotes, such as 

-e#5 0 ±ffi<D&f£ft^ Escherichia coli. 

L^fgcD^^£r¥U^1~5 ^ t fi Moreover, it can perform the above-mentioned 

^H#{C^*P(D^&^ cfcoTtf active thing for which it is, and it makes and 

9"<t/^~C^5 0 judges existence of function by method 

well-known to those skilled in the art. 

[0 0 4 7] [0047] 

Sl^J^^M [z.7jki~T 5 J Particularly HS2ST including polypeptide which 

BSSfi^J^^I"" K£ has amino acid sequence shown in sequence 

ttfHS2STIt t Mix* number 4 is new heparan-sulfate 2-0- 

^^LTV^St^^^/^^^l sulfuric-acid group transferases which 

g& 2 - O -fiSfEBSSfe#^t"C& expresses in human tissue. 

$toT, #^Wfi, @S^J# Therefore, this invention provides 

^4 t;i^i"T 5 / BfeBE^JSr^T glycosaminoglycan sulfuric-acid group 

U^S§SH£^{£^fifL6£S^ transferases including polypeptide which may 

tfcMSt&^fcVfo 5 it V 3 f* 5 have amino acid sequence shown in sequence 

/ ^ y # y ^tb5 L — f X number 4, and may have substitution, deletion, 

p y^i© 2 {i©7K^S(c:$S insertion, or dislocation of 1 or more amino acid 

^-5gpj^^4£^MW^fF£ residue which does not injure substantially 

1 o^±cDT 5 J W$%3lk<n enzyme activity which transfers sulfuric-acid 

Kft, IfAXttteffiSrW group to hydroxy! group of 2-position of L- 

LTV^Tfc ctV^y K£r iduronic-acid residue contained in 

i^tfit yaf$y^y* glycosaminoglycan which is sulfuric-acid group 

Sfe^^^^^f^t" So receptor from sulfuric-acid group donor. 

[0 0 4 8] [0048] 

< 3 >*^P|DN ASr^Jffi Lfc <3> It cultures cell transformed by 

H S 2 S T^K y s<zt^ KwMit manufacturing-method above-mentioned this 
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invention DNA using this invention DNA of 

±IB*58WDNAT?^fl£lj|$ HS2ST polypeptide by suitable medium, and 

XitcBf&Jt, $fjl^i§Jffi"Ci§# produce-accumulates in culture polypeptide 

L- , ^flDNA^a- K"t"<5 which this invention DNA codes, 
jtf y ^7"^- K SrtlHi^ By collecting this invention polypeptide from the 

Hfl^-^ ^(Dig^tydfrb^^ culture, it can manufacture polypeptide of 

B^/Ky^y^ K^M-TSr.^ HS2ST. 
[Uot, HS 2 S T(D/Ky^ 

■So 

[0 0 4 9] [0049] 

^%;WDN AX*MW&%i£titc Cell transformed by this invention DNA can 

^fflfl^fi, tetftKD^vi^? 5>~ \z. insert fragment of this invention DNA in 

$lfjDN A09liJrJt£r#ALT expression vector of public knowledge, can 

7L ~y° y * $ K^tiH ~ build recombinant plasmid, and can obtain it by 

<DW$k7L~7° y 7- ^ K^rfflv^XJf^ performing transforming using this recombinant 

KM&£tf o Z. t l:J;oT#5 plasmid. 

*<^-e^-5 o 7(lfl&<t LTteTC As cell, procaryotic cell, such as Escherichia 

BW^f^W-WtiWifo^, <$%WM coli, and eukaryotic cells, such as mammal cell, 

m^(DM\M^tm^^Mo are shown. 

[0 0 5 0] [0050] 

^Mia^ife^&^Tti, fys* In this manufacturing method, it can use 

9 MwM^-ii&ffi^ btLS^it host-vector system ordinarily used for proteinic 

±— ^ $ — ^^rftffl-f 5 ^ i: manufacture, for example, is mammal cell, such 

#"0t* $J;tli\ COS- 7^8 as COS-7 cell, and pCXN2. 

J&^nifLUM tpCXN2 (Niwa, H., Yamanura, K.and Miyazaki, J.(1991) 

(Niwa, H., Yamanura, K. and Gene 108, 193-200) Or pFLAG (product made 

Miyazaki, J. (1991) Gene 108, from Eastman Kodak (Eastman Kodak)) 

193-200)Xtep FLAG (4 — Combination of expression vector for mammal 

y y-?l/ =i y* y 9 (Eastman cell of these etc. are desirable. 

Kodak)®D %£<DU$i%MB%&fB% Medium and culture condition are suitably 

W<y ? — <DB.&'a-t>-&%Mf% chosen according to host, i.e., cell, to be used. 
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[0 0 5 1 ] [0051] 

#&IWDN Af±fig8§?S£lt-T It may let this invention DNA express directly, 
^iV^L, fo(Dtf}) ^T'f- and may let it express as fusion polypeptide 

OjSteTK y K t LX^^L with other polypeptide. 

£-MrT t> «t V \ * > D Moreover, this invention DNA may let full length 

NAtt^^S^-f ttil^ express, and may let part express as a partial 

U -^^^/fKi lt peptide. 



[0 0 5 2] 

ifcfecfct^^igi&^lffllS^ included by culture 



[0052] 

It can perform collection of this invention 
polypeptide from culture with purification 
method of polypeptide of public knowledge. 
In addition, cell in medium and said medium is 



[0 0 5 3] 



[0053] 



(d^ /< 7 vm& 2-0 -m.m& 
mm # $r 

J. Biol. Chem. 271, 
7645-7653(1 996) (-ffiicO^^ 
K£ <9 20IW3', 5' -AD 

\m^t LxuftmmLtzH s 

2ST£#fc 0 SDS-jKUT 

? v )\<t 5 K^>m^©j ( p 



[EXAMPLES] 

Below, Example still more specifically explains 
this invention. 

<1> Manufacture of heparan-sulfate 2-0- 
sulfuric-acid group transferases of Chinese 
hamster, and analysis of amino acid sequence 
J. It obtained HS2ST which made partial 
purification as an elution fraction from the 2nd 
3',5-ADP-agarose column by the method of 
publication to Biol.Chem.271 ,7645-7653 
(1996). 

In order to perform sodium dodecyl sulfate 
polyacrylamidegel electrophoresis (PAGE), it 
settles HS2ST of 28 microgram with 10 % 
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AGE) Srtf 9 2 8 n trichloroacetic acid. 

gOHS2ST£;l 0%bV ? Acetone washed twice. 

DDftiCJ:^®^^ Tir By loading buffer including 5% (V/V) of 

h^"C2lE]gfe^Lfc 0 ~(Difc$k 2-mercaptoethanol, for 3 minutes at 100 

fi, 5% (V/V) co2-^/W degrees C, this precipitate performed 

jj-f b^-9 /— jv^t^n— f SDS-PAGE using 10% of polyacrylamide gel 

-f yjf/< -yV r — "C 1 0 Ot, according to the method of Laemmli (Laemmli, 

3 ftWMjito X & S D Sit Ltz U.K.(1970) Nature 227, 680-685), reduction and 

\k , Laemmli ( Laemmli, U. after SDS-izing. 

K.(1970) Nature 227, 680-685) It transferred protein separated by SDS-PAGE 

©^Cftot 1 0 %cdtK V T by 200mA for 2 hours and 30 minutes on PVDF 

9 V fl/T % K^Vi^fflV^T S D membrane (product made from applied 

S — PAGE£tfofc 0 SDS bio-system) of ProBlott in 1 0-mM3-cyclohexyl 

-PAGET^d^tifc^^' amino -1- propane sulfonic-acid (CAPS) 

9 HZ, 1 0 % ^ 9 / — /^"a solution of pH11 which contains methanol 10%. 

#-f<5 p H 1 1 co 1 0 mM 3 According to method (Aebersold, R.H., Leavitt, 

— %/9 u^3ci/;VT x / - 1 - J., Saavedra, R.A., Hood, L.E., and Kent, 

•fv/<yx/U-7*ym (CAP S.B.H.(1987) Proc.Natl.Acad.Sci.USA 84, 

S) jgfKf % 2 0 0mAt2^ 6970-6974) of Aebersold and others, it dyed 

Ph3 3 0 5>> P r o B 1 o t't ® transferred protein by Ponceau S. 

P VDF!I(T7°7-f K ;<-Ur It cut down band of region of 45 or less kDa, 

i/^TJ^M) t'fe^L/Co and by method which changed the method 

L1t9>s<9%$: Aebersold £> (Iwamatsu, A.(1992) Electrophoresis 13, 

<D Jj ( Aebersold, R.H., 142-147) of Iwamatsu, it made it modify on 

Leavitt, J., Saavedra, R.A., PVDF membrane, and did 

Hood, L.E., and Kent, S-carboxymethylation. 

S.B.H.(1987) Proc. Natl. Acad. Protein transferred by membrane is 0.5 M 

Sci. USA 84,6970-6974) tc$o Tris-HCI, pH8.8, 5% (VA/) acetonitrile, and 1 

X Ponceau S Lfc 0 4 5 mg. 8M including dithiothreitol (DTT) It reduced 

kDa Wf(D^i$i<Dy<l^ K£r#J at room temperature in guanidine hydrochloride 

9 fcti L , Iwamatsu <D ?fe solution 300 microliter for 1 hour. 

( Iwamatsu, A.(1992) It added 1N NaOH solution 12 microliter 

Electrophoresis 13, 142-147) $r including 3 mg iodoacetic acid there, and put on 

Ltz^m^ iotPVDF dark place for 1 5 minutes. 

Bi±t i iH4£'ti:S -*M+v' Distilled water washed this membrane and it 

/ f/WkLfc„ Hi-fe^^tLfc washed by 2% acetonitrile which contains SDS 
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#>/<?WlZ. 0. 5M Tr 
i s-HCl,pH8. 8,5% 
(V/V) T± b=- b y/K 1 
mg h—fr (D 

TT) £^&8M — W 

W&WfeWL 300/il "ftffl 
tf ll^FlfflJt7cUfc„ ^'C3m 
g©3-KSt^lN N 
a OHf«l 2 M 1 £fln*_, B£ 

SDS^ff6 2%71r h- 
# )V$* v- y L fc * y /■« 

£tf 10 0 mM©Sil^il t 
fcO. 5% Tlf'Jt^tPP 
(PVP-4 0) 300 

/i i f-ctfifs oa-mH^* 

a^- h L % 1 0% (V/V) 

£*0/^<^$rU 5 0 m 1 ©T 
r i s -HC 1 (pH 7. 5) 
W8fl¥LfcO. 3U©N-^y 
if T* 3 7 °C 1 5 Bf P^M 
Lfeo in situ 

l 0% (v/v) 
7ir h~ h y /u^r-a p H 9 . 
0CO2 OmM T r i s — HC 
1 : (m o 1 : m 

o 1 ) & 1 : 5 0 £ ft 5 J: 5 
&fl¥ Lfc^ y K?" p r if 
Ly s-cian 7°C-C1 5 

K$mn^\ u^x i o% (v/ 

V) Tir h~ h y^^-atpp 

H 7 . 5 C7) 2 0 mM fi&kAls 



0.1% after that. 

Protein on membrane of which it did 

S-carboxymethylation, it incubated for 30 

minutes at room temperature in 0.5% polyvinyl 

pyrrolidine (PVP-40) 300 microliter dissolved in 

100 mM acetic acid including 1 mg methionine, 

and washed by acetonitrile 10% (V/V). 

It cuts a film finely, it treated 37 degrees C for 15 

hours by N-glycanase of 0.3U dissolved in 

Tris-HCI (pH7.5) of 50 microliter. 

After that, end proteinases Lys-C dissolved so 

that enzyme:substrate (mokmol) might be set to 

1:50 into 20 mM Tris-HCI of pH9.0 which 

contains acetonitrile 10% (V/V) performs in situ 

successive digesting at 37 degrees C for 15 

hours, next, 10% (v/V) acetonitrile is included. 

20 mM and 25 mMCaCI2 of pH7.5 is included. 

In reaction mixture of pH7.8, so that enzyme: 

substrate (mokmol) is set to 1 :50 

It carried at 40 degree C by dissolved end 

proteinases Asp-N for 24 hours. 

It collected these digestive productions, applied 

to the filter, and freeze-dried. 

It dissolves this freeze-dried matter in 

mobile-phase A(0.06% (VA/) trifluoroacetic acid 

(TFA))18 microliter which contains acetonitrile 

1% (V/V), it performed Capillary HPLC in the 

reverse phase column (0.3*150 mm). 

The concentration gradient of the mobile phase 

B to 2% - 100% (80% which contains TFA 

0.052% acetonitrile) performed the elution of a 

peptide in flow-rate 3.3 microliter/min and 100 

minutes. 

It collected fractions of peptide manually, 
monitoring absorbence of 214 nm, and bloted 
them to bit of PVDF membrane. 
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7y*-^i25mM Ca It made amino-acid-sequence decision by 

C 1 2 gr^tp p H 7 . 8 cDJxi£ model 476A protein sequencer (Applied 

f ff'tii : SI (m o 1 : m Biosystems (Applied Biosystems)). 

o 1 ) & 1 : 5 0 t ft 5 <fc 5 ^ A result is shown in Table 1 . 

A s p -NClJ; <9 4 0°CT?2 4 

(V/V) T±b=-b])^^ 
$&&W)ttA (0. 0 6% (V 
/V) r- y (TF 
A)) 18/i 1 CroatfeftMItt 
£*8$¥U 111*7^ (0. 3 
XI 50mm) t^tt^y- 
HPLC^Tofc 0 ^:7°f- KCO 
^ffififlftjl 3. 3 1 /m i n, 

ioo #ng-e 2 %~ ioo%$ 
■eo^ibta B ( 0 . 0 5 2 % T 
FA£-^t?8 0% Tirh^h 

KWM^fi 2 1 4 n m© 

^^ii*7 ; >4 7 6 A^af^ 
^->-^^^-y— (7/7^ K 
>f ^- x -r A ;* (Applied 
Biosystems)) X*ffitc 0 M 1 

[0 0 5 4] [0054] 



[^ 1 ] [TABLE 1] 



Peptide number Amino acid sequence 
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Sequence number 

^ -f f- K # ^ 



i 

DLCAKNRYHVLHI 

5 

2 

DQVRFVKNI 

6 

3 

DXYRPGLXR 

7 

4 

DIVIXYNR 



1 DLCAKNRYHVLHI 5 

2 DQVRFVKNI 6 

3 DXYRPGLXR 7 

4 DIVIXYNR 8 



5 5 DLYR 9 
DLYR 

9 



[00 5 5] [0055] 

< 2 >H S 2 S Tg|5# c D N A Amplification by PCR of <2>HS2 ST-segment 

CDPCR^J; SitifrS CDNA 

(1) PCR^-fy^^— <D\f (1) Creation of the primer for PCR 

j$ Based on 1 and 2 of the above-mentioned 

±IB^"7°^ ¥<D 1 t 2 dS^i/^ peptide, it made terminal which has deoxy 

~C ■> El 1 {c^i'T^^r W y v' inosine substitution shown in FIG. 1, and 

Vfi^^^f"t"5^ySjjo J;tFf*]pffi degeneracy oligonucleotide of internal primer 
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(D-fy-i (OW&fr V ^ (primer 1s (sequence number 10) with template 

W-f- K3rffr*Lfc (liDN DNA sequence, 1si (sequence number 11), 

AM^ifrgf-o^fy 4 l s primer 2a (sequence number 12) with 

(iB?iJ#-^l 0), 1 s i (SE^iJ complementary sequence of casting mould, 2ai 

#■§-1 l),m%l<Vffi%IMZPl% (sequence number 13)). 

1 2), 2 a i (@a^lj#-^l 3))„ 

[0 0 5 6] [0056] 

(2) PCRfcfc (2) PCR reaction 

CHOiSS^P)t !J T It makes Oligo dT into primer for poly (A) + RNA 
(oligo-(dT)) -fe/UP— collected by conventional method which uses 
^77 -f — £{£ffl-t" oligo dT (oligo-(dT)) cellulose chromatography 

J; 9 SSi Lfctf 1> (A) + R N A£ from CHO cell as a casting mould of reverse 

$$K^fxfcco$t%lb LT, ^y transcription reaction, and compounds single 

^dTSr^'fv-tL-CcD strand of cDNA, it used this as a casting mould 

NA©-*I^L ( :M of PCR. 

PCR<Di|§!<b L~Cl£ffl Lfc 0 PCR is mixture (or 1 si 2 ai(s)) of terminal 

PCRIi, I ixM(D^.^>-/y-< primers 1s and 2a of 1 micronM, reverse 

-7— 1 s £ 2 a (DM-fryo (Xit transcription reaction mixture of 2 microliter, and 

1 s ii2a i),2/i 1 ©$15 deoxy nucleotide triphosphate that is each four 

'W-Rlt'M, Zti^ti 2 0 0 n M kinds of 200 micronM, and 

<D 4WM.(D'f$'$:i< / %t U^rJ- It carried out by mixed-liquid 50 microliter 

KHy $3£X$1 . 2 5 U including AmpliTaq polymerase (product made 

©Amp 1 iTaq/tfy^y— from Perkin Elmer (Perkin-Elmer)) of 1.25U. 

if y — ^ /v — It performed amplification as follows. 

(Perkin-Elmer) W %$t?M& With 3 cycles of start 

fi£5 0 n 1 "tlfofco tilt"! (iW It makes dissociative reaction into 1 minute at 

~?(D£. 5 S-if ofco fiC£><0 3 94 degrees C, it makes annealing into 2 

1M ^yi^fiA¥f$KfSf±9 4°C minutes at 60 degrees C, it makes elongation 

VI ft. T ~ — y >- ^li 6 0 °C reaction into 2 minutes at 72 degrees C, every 3 

-C2# % #fi:Sf&fi7 2 < C _ C2 cycles, it made low only 2 degrees C only of 

fttL. 3 ^/i^t 1- 5 temperature of annealing at a time to 50 

0 < C£"CT~— y yy(DB.M<D degrees C, and, eventually temperature of 

2°CT ofl£< U ft^Wti annealing performed 17 cycles on conditions 

fiT = — y V # 4 8 °C which are 48 degrees C. 
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<D0k{$~ei 7iM^/WTofc 0 After that, moreover, it performed elongation 

%:(Dt&, £ h\z 1 5#|ffl#gK reaction for 15 minutes. 

f^Srtf o fc 0 r. ©Jftf^M ioT When amplification substance produced by this 
^C/cit^S^H^T^ n — operation was analyzed according to agarose 

A'fi^Mftfc «£ 9#MJrf S gel electrophoresis, band of DNA of about 90 

tgifig $ ti/ofj 9 0b ptDDNA amplified bp(s) was detected. 

K36$tfe(il£frL;fc 0 1st Even result of having performed PCR using 

2 a i 9 t 3 ' t^SSS <fc 9 primer 1si which is alike from 3' terminal and is 

^fri 9bpi3bp^7Mt each making 3bp shift with 9bp(s) rather than 1s 

l^y^^l s i t 2 s i and 2a, and 2si(s) , DNA fragment of nearly 

£rftlffl LT PCR £tfo fcfef: identical size occurred. 
"Cfc, {StfPD*#£©DNA 

[0 0 5 7] [0057] 

< 3 >5 Lj r 4 ~ ^ XaAX^- <3> Acquisition of HS2ST perfect length cDNA 

(DHS2ST^McDNA^) of Chinese hamster 

(1 ) Creation of the probe for hybridization 

( 1 ) y tf<4 H^i/ a 1/ DNA fragment which were obtained by carrying 

I/p — zf(Dftf& out collected PCR using Jetsorb (product made 

1 s t 2 a fffyoj-?— t LT from Genomed (Genomed)) by making 1s and 

PCR£rfToT# kiifc'DNA 2a into primer. 

IWtfiJ e t s or b V ^ T4 It smooths using the DNA polymerase, it 

y K(Genomed)jSi) £^oT[hI connects this DNA phosphoryiated by T4 

i|XLfc 0 T4 DNA/Ky^y— polynucleotide kinase with EcoRV digestive 

1f£r{£^¥yf v fbU T4#M fragment of bluescript (Bluescript) plasmid 

^utf* K^t^tct 1 !) y > (product made from Stratagene (Strategene)) 

S^fbLfc^cDDNASr, T/i^* DNA which made alkaline-phosphatase 

y * 7 r ^ — -KfflSfSIS; L/t:/ treatment, it subclone-ized by selection by color 

^ ^ y 7" h (Bluescript):/^ of blue and white using JM109. 

^5 K ( h 7 9 is — > It checked the subclone by the sequencing. 
(Strategene)M)DNA(DE c o 
RVIW^^L, JM1 
0 9&ffl^T, tt6©fel:± 

fc 0 ■9-^^n-^f±E3?l]ft3et 
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cDNA7-Y^7!i-©^^D It subclones probe which was used for 

— ^y^cffiffl Ltc1fcltiB. : 7 y< screening of cDNA library and which made 

)\s\^tz.~fv—'7*\$^ zfy^i^— radiation label as Primers 1s and 2a and a 

1 s ■$6^X32 a , m$lt LTf- casting mould. 

d — Wfc^tlTtlfr 9 0 b p It prepared from PCR production amplified with 

CODNA, /iW^a-^PldC DNA of about 90 bp(s) which turned, and 

TP (7v->tA (Amersham) solution of final quantity 25 microliter including 

U) Sr-a tf^^-S 2 5 m 1 [(alpha)- 32 P] dCTP (product made from 

?^"Ct|"Ps Lfc PCR MMifr hM Amersham (Amersham)). 

|Lt PCRIt 9 4°C-C 1 By 94 degrees C, it repeated at 48 degrees C 

£?\ 4 8°C~C 1 5h 7 2 0 C"C 1 for 1 minute for 1 minute, it repeated cycle of 1 

^©t-f ? 3 5 [hI$| <9 S minute 35 times at 72 degrees C, and, 

U ft^OlM ^^"<?te£ t>(- moreover, PCR performed it by extending 

7 2°C _ CO#fi:B$f^^' 1 5 5>li 72-degree C elongation time for 15 minutes in 

if-f 5 r 1 «t 9 ?T o 1t o the final cycle. 

[0 0 5 9] [0059] 

(2)HS2STcDNA^p (2) It purchased from Stratagene Lamda ZAP 

• — y(D7* ? ]) —=-~yy cDNA library which is cDNA library of screening 

C H O ©cDNA7-1'77 CHO cell of HS2STcDNA clone. 

D-tfcSLamda ZAP It infected phage of library with host's E.coli 

cDNA7^77U"^^h7 XL-1 Blue cell. 

9 v 5 — V^bliA L/Co #±(7) It wound so that plaque of 2-4*10 4 might be 

E. coli XL-1 Blu formed per plate, and it screened colony of 

e UMZ-.yJ zfy V — <D7 r — approximately 1.4*10 6 . 

-frfco TV— Mfe It fixes the Hybond N+ nylon film which 

^^•5 2~4X l 0 4 tt©7°7 transferred the colony produced from the 

— ?&M&,£ti : 5> «fc 5 tit, Uni-ZAP XR library by the alkali anchorage, it 
|^]1.4^<10 6 ||lco=iP^— pre hybridized at 45 degrees C for 3.5 hours 

X? ~^Lfc 0 Uni- among 37.5% formamide, 5*SSPE (sodium 

ZAP XR7^77 y — chloride / sodium phosphate / EDTA buffer), 

±Ctz^ u=.— %&^LtcH y 5*Denhard's solution, and the solution that 

bond N + -7M d ^SUSrT' contains SDS and denatured 50 
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jvjj y [I^&K: J; >9 U 3 microgram(s)/ml salmon sperm DNA 0.5%. 

7. 5%*A-i»T5 h\ 5 x S 32 P It added the probe which carried out the 

SPE (±£{1^ h li $J»/V > label into the above-mentioned buffer, and 

it b !i i)A/EDTA|I hybridized at 42 degrees C for 1 6 hours. 

W) , 5 x Denhard's solution, About a filter, it is 55 degrees C, and they are 

0. 5% SDSi50 Mg / 1*SSPE and 1% SDS, furthermore, 0.1*SSPE 

m 1 <£>3£14 £ -frfcf-^ftT- D N and 0.1 % SDS wash, autoradiography detected 

A £r-a tf^-S ^ > 4 5 °C -C 3 . six positive clones. 

2 ■c-e 1 6 i$F B i/^ 7* y *v x 

Lfc 0 5 5°C-C 

1XSSPE, 1% SDS S 
£ 0 . 1XSSPE, 0. 
1% SDS[Cj;<9gfcjf U tf- 
- r^v^^^-tci 19 6 



[0 0 6 0] [0060] 

( 3 ) -t = — X/ n i» x * — (3) The base sequence of HS2STcDNA derived 

&M<DH S 2 S T c DNA©I from a Chinese hamster 

JSgfi^iJ Bluescript from a positive clone It cut the 

Ht4^ n — yfr h coy'/i'—x ? plasmid out by the in-vivo DNA cut-off method 

VrfY ^7^^ K£\ExAs (Stratagene in-vivo excision protocol) of the 

s i s t ^/w^ — 7 7 — i? t Stratagene which uses the ExAssist helper 

E . c o 1 i S O L R phage and E.coli SOLR. 

3 x h 7 $ i>— y<D i n v i It refined the bluescript plasmid DNA 

vo DNAlOffiLS transduced into SOLR using the QIAGEN 

(Stratagene in vivo excision plasmid kit. 

protocol)}- i <0 W <9 fctS LfCo S It determined the base sequence of cDNA 

O L R }-2#A £ fotLZf/v—Ts 7 named K3 and H8 of longest 2.2kbp(s) among 

y :/ h 7° 7 * ^ KDNA&QI transduced cDNA(s). 

AGEN/7^^ Y^v h£rffl It confirmed the base sequence using the 

v^rffiMtfCo ®A£ftfccD Sequenase version 2.0 (respectively product 

NA©H, fitcll:^ 2 . 2k made from U.S. biochemical (Biochemical)) of a 
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b p<DK3 £H8 t£tttftcc 
DNA (Dm.Mi$\\ L tz 0 

i&mzmt dGTP/deaz 

Sequenase /<— i? a y 2 . 0 

/KBiochemical)SS) Sr^fiffl LT 
iWfc„T3 DNAjKU^7 
— t? % T7 DNA/jfy^7— tf 
DNA^^i^nL, ^ 

2 5 0 b p ©Mid 35^7^ 
■v-*S|fA$ilfc„ #"btlfcD 

Tcov 5 31^7" w y ^ y ^ 
(GENETYX-MAC: y7F^x7 

nmLtz 0 K3 
^M#^>tlfcc DNAi 5 H8^ 
bnbtltL&tiiM&tfr. HS 
2STSr = -K-r*^H*«r^ 

tf'rt^we>^ift"), ^©@a 
^Sr^jwufc (ra#^-i)o T 

7 1/-AOATG =i K>-^t 
tl/c 0 ||D<0ATG3Fy©J: 
2 1 OJijfftefcJka K> 
©TGA6EWff£Lfc„ 

3 5 67?/ ^aS© 4 1,8 
3 0 D a T? 2 #FJT©*f *£lB^f£ 

' n/-?i/-^D 5/ M£<fc <9, HS 
2ST7U»|©1 4# 



dGTP/deazaGTP kit and enclosure. 
T3 The DNA polymerase and T7 It starts DNA 
composition by the DNA polymerase, the 
internal primer was inserted in the position of 
about 250 bp(s). 

It edited and analyzed obtained DNA with the 
genetics-Mac (GENETYX-MAC: made by 
Software Development) of computer software. 
As a result, it becomes clear that cDNA 
obtained from K3 includes the four corners 
which code HS2ST including all the sequences 
obtained from H8, it estimated the amino acid 
sequence coded from this sequence (sequence 
number 1). 

The ATG codon of four in frames was contained 
in the sequence of an amino terminus. 
The TGA sequence of the termination codon 
existed in the place of the upper region -21 of 
the first ATG codon. 

The protein in which the open reading frame 
which it starts from the first ATG codon has two 
saccharide combinable regions by 41,830Da(s) 
of 356 amino acid residues was expected. 
By the hydropathy plot of this amino acid 
sequence, 14 amino acid residues from the 
14th of HS2ST amino terminal region to the 
27th are clear 

It became clear that it was the hydrophobic 
region (FIG 2). 

It compared the amino acid sequence expected 
to be a base with the base sequence of DNA 
and protein database (the EMBL-GDB release 
44 and NBRF-PDB release 45) which code 
other protein. 

As a result, the known sulfuric-acid group 
transferases and homology other except that 
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E>&»£>2 7#ISt*©l 47^ the sequence of DLIYL which exists in the 

/fkB^fi^WzMM^Xh amino acid number 179-183 of the chondroitin 

5 i t Ltc (12), iiS 6-sulfuric-acid group transferases of a chicken 

£ $ tl 6 T 5 y @tlfi?ij £rft!l is preserved for the amino acid number 338-342 

O^y/^f^- K"f -SDN were not observed. 

AcD^SiB^Jdr 9 l/J<9Wff— Moreover, it is reported by the sulfuric-acid 

<?y<~- ^.(EMBL-GDB ]) ]) — x group transferases that PAPS and affinity are 

44 <h NBRF-PDB ]) y — x 45) shown with the allyl sulfuric-acid group 

kft.®tLtc 0 ^(DffiM:, transferases IV preserved by comparative high 

p©3^KO'ffV6 -fifcHS probability. 

$S#H§{tG9 T 5 / B£#7§- 17 9 It was not able to find out the sequence (Zheng, 

~1 8 3id#ft1--5DL I YL Y, Bergold, A., and Duffel, M.W.(1994) 

(DEfflifiT ^/iff 3 3 8~ J.Biol.Chem.269, 30313-30319) of GXXGXXK 

3 4 2 £ fix V * 5 £Wfi which is, or LEKCGR, either. 

ftil(D|JE^P606ft^S$g#^^i:^@ The amino acid of the fragment which treated 

PttfifS&kti&J^ofco ^fc, refined protein after treatment and by end 

^g£3£$5#^fff^fi.tt$£&t)iiji^ proteinases Lys-C by end proteinases Asp-N, 

$i^-ef£#£tL"Ci/^-5T y /USit and was obtained from this amino acid 

6tl£lE#i#^ I VtPAPSi: sequence on the occasion 

^.fptt£r^~t~- t #*$ft££tbT All sequences were found and this cDNA clone 

t^GXXGXXKJfclUE was determined as what codes refined HS2ST. 
K C G R <D SB n (Zheng, Y, 
Bergold, A., and Duffel, M.W. 
(1994) J. Biol. Chem. 269, 
30313-30319) h H,Wc it ftti> 

vTJi—HA s p-NT« 
s-Ct«LTlWlbllfc 

rcocDNAyp — ^fi 

ffiM $ tltc HS2ST$f3-K 

[0 0 6 1 ] [0061] 
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<4>t h©HS2S T^^:g <4> Acquisition of the human HS2ST perfect 

cDNA©|# length cDN A . 

(1) HS2STcDNA^d (l)lt used it in the probe for a screening by 

— V(D^.9 y — =-1/? carrying out HS2STcDNA of the screening 

-hlH^-Y-f' --X^AX^"© above-mentioned Chinese hamster of a 

HS2STcDNA^^- HS2STcDNA clone, and performed the 

-y^m^n-y^t LXmm screening of the HS2ST perfect length cDNA 

LTfc KS&OHS 2 ST^ derived from a human. 

ScDNA©^^!J-=y^ It purchased the (Iambda)gt11 cDNA library 

ff o 7t 0 t h jfcJ/ElPcT) c D N A incorporating the cDNA library of a human fetus 

y^^yV— &B.fy&Ajtz X g brain from Clontech. 

til cDNA7-f It infected the phage of a library with the host's 

&^pyfy^^^lALfc 0 E.coliYI 088 cell. 

fg^OE. c o 1 i Y 1 0 8 8 It wound so that the plaque of 2-4*10 4 might 

IfflJIS (-1 7 -f ~f 7 ]) — W 7 7 — v 5 be formed per plate, and it screened the colony 

ZmWzZlttCo 7°v>— b 1 tfc^ of approximately 1.0*1 0 6 . 

fc92~4xio 4 fl!cD:/7- It fixes the HybondN+ nylon film which 

9 1N&$L% tb5 J;9'l-t^> III transferred the colony which (lambda) gt11 was 
1.0X1 o 6 i©=iD^- integrated and was produced by the alkali 

9 V — ~yJfL-tc 0 Igtll anchorage, it pre hybridized at 42 degrees C for 

mB.&&%tiX£.Ctz=i v 3.5 hours among 37.5% formamide, 5*SSPE 

3r$G¥L7tHy bondN+t (sodium chloride / sodium phosphate / EDTA 

4 p y^ZT^ii y @^fefc«fc buffer), 5*Denhard's solution, and the solution 

<9 0£U 3 7. 5%*M7 that contains SDS and denatured 50 

$ h\ 5 x S S P E ($L4k1- h microgram(s)/ml salmon sperm DNAO.5%. 

y r> y y^-f- H y r> a/ E It added the probe which the 32 P label carried 

D T AWMW) . 5 x Denhard's out into the above-mentioned buffer, and 

solution, 0.5% SDS d: 5 hybridized at 42 degrees C for 1 6 hours. 

0 u g/m 1 <D$Efe£-&1f9-fr About a filter, it is 45 degrees C, and they are 

fif^DN A 4 1*SSPE and 1% SDS, furthermore, 0.1*SSPE 

2°C-C3. Slf^M^!) and 0.1% SDS wash, autoradiography detected 

#4 X L tc a 32 P 7 ^/V L 7" seven positive clones. 

4 2tt*i6B$r B w^y 

5°C-C1 XSSPE, 1% S 
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DS, ^110. 1XSSPE, 
0.1% SDSCi "9gfe^U 



[0 0 6 2 ] [0062] 

(2) HS 2 STcDNA <£>J& (2) The base sequence of HS2STcDNA 

DIE^i] Bluescript from a positive clone It cut the 

!§'I4^ v — yfrb<Dzf;i"-x ? plasmid out by the in-vivo DNA cut-off method 

1> 7° H y°y^% K£r, Ex As (Stratagene in-vivo excision protocol) of the 

s i s t^/^^?;- 1 ^ Stratagene which uses the ExAssist helper 

E . c o 1 i S O L R ^ftfflf phage and E.coli SOLR. 

5 ^ h y $ f y— >(D i n v i It refines the bluescript plasmid DNA 
vo DNAfOO fflLiSfe transduced into SOLR using a QIAGEN plasmid 
(Stratagene in vivo excision kit, it determined the base sequence of cDNA. 
protocol)^: <£ "9 ^0 19 tti Lfc S It confirmed the base sequence using the 
OhK\zM?^^fltcf^—^^ Sequenase version 2.0 (respectively product 
V 7° V ~?y * 5 KDNA^Q I made from U.S. biochemical (Biochemical)) of a 
AGE N7*y 7. 5 K^r y h Srffi dGTP/deazaGTP kit and enclosure. 
V^TftM L , c D N A (D^SIB T3 The DNA polymerase and T7 It started DNA 
FltefefeLtCo i&MM&Ut d G composition by the DNA polymerase. 
TP/deazaGTP^yh It edited and analyzed obtained DNA with the 
tW\^(0 Sequenase s<—i?a genetics-Mac (GENETYX-MAC: made by 
y 2 . 0 {^fi^fi U.S.^-f ir Software Development) of computer software. 
¥ $ ^/^Biochemical)®*) As a result, the all-domain base sequence 
fflltid»fefc.T3 DNA/K which codes HS2ST derived from a human 
] J/y — if, T 7 DNA/tflM becomes clear, it estimated the amino acid 

*9 DN Ai$$L%fflbh sequence coded from this sequence (sequence 

Lfc„ #?>iifcDNAliayt: number 3). 

a-^y7 h^iT^^x^r The ATG codon of four in frames was contained 

4 -y 9 y\ - -v -y 9 in the sequence of an amino terminus. 

(GENETYX-MAC: hv^T The TGA sequence of the termination codon 

7^ P y° / y h |±®0t- <fc 0 IS existed in the place of the upper region -21 of 

6 tftlfLfco t h the first ATG codon. 

&3£<OHS 2 ST^^— Ki~<5 The protein in which the open reading frame 
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(D^M&W W h ft which it starts from the first ATG codon has two 

<9 ^ CLcDgfl^iJ/^b^— H '&titc saccharide combinable regions by 41868Da(s) 

T 5 / ^IS^iJSrf M t tz (I2?'J of 356 amino acid residues was expected. 

#^3)o 7 5; J 3o$<£>Bil?iJl-4 By the hydropathy plot of this amino acid 

otfM y • 7 \/—J*(D AT G sequence, it became clear that 14 amino acid 

pyftlS'&inito ftfflGDATG residues from the 14th of HS2ST amino 

=1 \?V<D±W$<— 2 1 (DMflrfc terminal region to the 27th were clear 

#t-it=i K^cDTGAia^J^^ft hydrophobic region. 

Lfc 0 fiOOATG^ K^f) It compared the amino acid sequence expected 

fflife-rZ)jr—7°>'}) — r ^ to be a base with HS2ST which cDNA and it 

7i/"Aii3 5 67?;iii derived from the above-mentioned Chinese 

cD4 1 868Da"C2 #0r<£>*S hamster code. 

^^•piTtt^^^o^^/N^S^ As a result, it became clear that HS2ST 

"HS £ fitc a r©7^y HIB^'i derived from a human has HS2ST and 97.5% of 

Kn /<i/— 7°n 5/ h \z J; homology derived from a Chinese hamster (FIG 

0, HS2ST7^;M« 3). 

147;/ mmmmwm^ 

_L!Ef - -f = — X/> A * * - * 

f5HS 2 STiJttRLfc. * 
t MSjfcCDHS 2 ST 

©HS2STH7. 5%E>fB 

o/c (@3)„ 

[0 0 6 3] [0063] 

<5>HS2STcD NA©f The expression of <5>HS2STcDNA 

J§, (1) An assembly of a HS2ST expression 

(1) HS 2 S T^^-fv^ 5 plasmid 

KO^H In order to let HS2STcDNA express, it inserts a 

H S 2 S T c DNA^M^t cDNA fragment in an expression vector, it built 

■SfcaoM,. ffl%s<V $ — \Z. c D the recombinant plasmid. 
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NABMtfcJfA U WdkTCfy It built pcDNA3HS2ST which is the recombinant 

x$ K£rfit^Lfc 0 WtLfcc plasmid which transduced isolated cDNA into 

D N A %^%Wttii<0%i%s<9 $ the expression vector pcDNA3 of a mammal. 

-pcDNA3HiALfcM 
5 P c DN A 

3 H S 2 S T £r#|^ Lfc 0 

[00 6 4] [0064] 

(2) COS-7lB61't!©H (2) The expression with transient (transience) 

S2STcDNA(Dh7^v ; ^ HS2STcDNA in COS-7 cell 

> V (— ii'tt) &3§5i It used COS-7 cell for the host of an expression 

HS2STcDNA©M»l of HS2STcDNA. 

[0 0 6 5] [0065] 

pcDNA3HS2ST£rh7 It cultures the cell which transfected 

y^7x^ h Ltcmjfo&Q 7B# pcDNA3HS2ST for 67 hours, this cell to 

SSIIIL, r. <D m J® i>* b Kobayashi, M., Habuchi, H., Habuchi, O., Saito, 

Kobayashi, M., Habuchi, H., M., and Kimata, K. 

Habuchi, O., Saito, M., and (1996)J. Biol. 

Kimata.K. (1996) J. Biol. Chem. According to the method of 

271, 7645-7653 {dlHftO^jfe Chem.271, 7645-7653, it prepared the cell 

\zftoXmmttom%i*m3kL extract. 

fc 0 ^co^fflflSttttJ^Sr 3 OftTM After carrying out centrifugation treatment of 

4 °C, 10, OOOXg XM'b this cell extract by 4 degrees C and 10,000*g for 
IlLfci, ±ff pif#tf>H S 2 30 minutes, it examined HS2ST of a 
ST, H S 6 ST, nyKn-f supernatant-liquid fraction, HS6ST, and 
=fyO— ^MM^SMW^ (CO chondroitin O- sulfuric-acid group transferases 
ST) mflLZm^tc MmtL (COST) activity. 

X c DNA^Jft^p c DN It used COS-7 cell which transfected pcDNA3 

A3£r byy^-y^^ MfcC which does not contain cDNA as a control, and 

O S - 7 Iffljjft bfflh Yvv^y COS-7 cell which nothing transfects. 

3i ^ hL^^COS-7 If the vector containing cDNA derived from the 

^Jv^fco ^-SiLfc^-t-Y^— X isolated Chinese hamster is transfected, it will 

M^^- &3j$C0cDNA£-a transfect no HS2ST activity. 
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fes<s? ? — % h yyx 7 x-f V It bent and was going up by the control 2.6 

■fht, HS 2 S-mffififati times (Table 2). 

h7>^7i^ h Lftv^figcD In addition, these active measurement is 

2. 6{gK±.fc^X^^tc(%:2) 0 Kobayashi, M., Habuchi, H., Habuchi, O., Saito, 

fcfc, ~ tifb£>f£tt<D$iJ£(i M., and Kimata, and K. 

Kobayashi, M., Habuchi, H., (1996)J. Biol. 

Habuchi, O., Saito, M., and It carried out according to the method of 

Kimata, K. (1996) J. Biol. Chem.271 ,7645-7653. 
Chem. 271, 7645-7653 (dfS« 

[0 0 6 6] [0066] 

[$t2] [TABLE 2] 



Sulfuric-acid group transferases activity 



HS2ST HS2ST HS6ST COST 
HS6ST 



COST Control 2.2 +/-0.5 1 .7 +/-0.5 6.4 +/-0.1 
PcDNA3 2.2+/-0.1 1 .9+/-0.3 6.7+/-0.5 



MM 2.2 ±0.5 
1.7 + 0.5 6.4 ± 

0.1 

pcDNA3 2.2±0.1 

1.9±0.3 6.7+0.5 

pcDNA3HS2ST 5.7±0.7 PcDNA3HS2ST 5.7+/-0.7 1.6+/-0.4 7.0+/-0.1 
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1.6±0.4 



7.0±0.1 



* The unit of the numerical value in a table is 
pmol/min/mg protein. 



pmol/min/mg protein 



[0 0 6 7] 



[0067] 



^T?^ Lfcfc 5 ±fB"C^-il As the table showed, the HS2ST activity of the 

$ titc c D N A £3§5i £ * 5 -< cell holding the vector which lets cDNA isolated 

^ — £{£jf-^3?M£<7)HS 2 above express was about 2.5 times the cell 

ST^t£fi*tR3i: c DNA^ft which transduced the plasmid which does not 

^L^V^7°7^.5 K^^ALfc hold a control and eDNA. 

&0J&o|£j2. 5{g-efcofc 0 n On the other hand, the increase in HS6ST 

tifcM LTHS6ST fSttfc J; activity and COST activity did not take place. 

XIC O S Tfgtt^tillPttlHr. ^ It was proved that isolated cDNA is coding 

t£fro fc 0 OW^fr h ^ protein with HS2ST activity from these results. 

^H^tbfci cDNA^HS2S Moreover, it transfected into COS-7 cell in the 

Tf&ttSrf^o^ > / v^R£= I — same manner to the above using cDNA of 

K LT r. t &titc 0 HS2ST derived from a human, and let HS2ST 

£ fc, thS5l50HS2ST(D derived from a human express, 

c DNA£rfflV^-r±fe£ As a result, a result similar to when it lets 

COS- h 7V7,7?L HS2ST of a Chinese hamster express is 

Wn^s LT t h SJfetOH S 2 obtained, it became clear that cDNA of HS2ST 

S T£3i§?l,£li/c 0 -^gdM^ derived from a human is coding HS2ST which 

^ ^ — A * ^ — tf) H S has the activity similar to HS2ST derived from a 

2 S T Zm^lZ'ttcMt mWi(0 Chinese hamster. 

2 STGDc DNA^f t-i" — ~ 
XaA^^-^^OHS 2 S T 
i:IH^at4£^-f 5HS 2 S 
T£^~ KLTV^:: £#§!]£> 

[0 0 6 8] [0068] 

< 6 >^ J r^=-— XVnA^^— <6> It is poly (A) + RNA extracted from the 
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IFltJfflJi&jtfy (A) + R NACoy if analysis Chinese hamster ovary origin culture 

y^uy M^tSHS 2 S T3§ cell strain CHO of the HS2ST expression by the 

?l<£>ft¥#f northern blot of Chinese hamster ovarian-cell 

=f^4^— X/nA^^— poly (A) + RNA pH7.0 50% Formamide (VA/) 

^i^M^CHO^tttti L and 6% 65 degrees C modifies for 10 minutes 

tctfV (A) + RNA£pH7. by formaldehyde (VA/) and 20 mM MOPS 

0 (D 5 0% */^7; K buffer, and it is 6%. It performed the 

( V / V) , 6 % ^/I'AT/i'f electrophoresis by 1 .2% agarose gel containing 

k F (V/V), 2 0mM MO formaldehyde (VA/). 

PS^>777-t'6 5°C, 10 After treating for 20 minutes by 50 mM NaOH, it 

#f!lj^t£U 6% tJW-AT^ harmonized throughout for 45 minutes by 

ft K (V/V) ^"atf 1 . 2% 20*SSC (sodium acetate / sodium chloride 

TiS p— xyVp-e^M^SJ^ff buffer ), transferred RNA in the gel on the 

o tc 0 5 0 mMCDN a OH"C 2 Hybond-N + nylon film overnight, and fixed for 5 

0 M&tS Lfc^, 2 0 x S S minutes by 50 mM NaOH. 

C mmi- b V V ^/i&ik-t b It is RNA fixed on the film at 42 degrees C 3 

V$J*W@iW 4 5 5^4^0 hours and 50% It pre hybridized in 

L, y^tORNA^ Hybond formaldehyde, 5*SSPE, 5*Denhardt's solution, 

my^z.— SfelH^U 5 and the solution that contains SDS and 

OmM©N a OHT'5 HI TiE denatured 100 microgram/ml salmon sperm 

Lfc 0 JgLhtC@££tl/cRNA DNAO.5%. 

4 2 < C"C 3 HfFpfk 5 0% ^ The above-mentioned buffer containing probe 

/v^T^f t K, 5XSSPE, (1*10 6 cpm/ml) which the 32 P label carried out 

5 x Denhardt's solution, 0 . performed hybridization. 

5% SDS, lOOjjg/m The probe which carried out the radiation label 

1 <£>l£t4 £-tirfcf-^ffiT-D N A is to sequence number 1 obtained by digesting 
£^tf^?$4 , ~C7 0 i // ^7*L' # K3 clone inserted in bluescript by Smal and 
^XLfc. M7'!JfVX|j: 32 Aflll. 

P7 /; /Hf:7'o-7 > '(lx It uses [(alpha)- 32 P] dCTP and a Ready-To-Go 

10 6 cpm/ml)£^tp_kfEflWn$"C DNA labeling kit (Pharmacia Biotech 

ffo/c 0 &tt^y^/^L/cyp (Pharmacia Biotech)) from the DNA fragment 

— rf\£7)V— 7.$ y 7° H-}f A which is made up of 1,145 bases between the 

ZfitzK 3^D-y^Sma I base numbers 113-1,257 which can be set, and 

t A f 1 I I ~Cff!'ftLT#bti is random oligonucleotide-prime. It made by 

fcifi?ij#-^ 1 the labeling (Random oligonucleotide-primed 

113~1, 2 5 7Hfj£>l, 1 labeling) method. 
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4 5»f)/j;5DNA» By 65 degrees C, 1*SSPE and after SDS 

h [ a - 32 P] dCTPdrRead washed 0.1%, O.rSSPE and 0.1% SDS 

y-To-Go DNA7^!J washed this film at the same temperature. 

y v V (7r/W i/T It let the X ray film photosensitize this film for 14 

^"T y ? (Pharmacia Biotech)) hours using a sensitizing film at -80 degrees C. 

LXvlsjf&tfrV -3%$ As a result, two bands, 5.0kb and 3.0kb(s), 

K — ~7 7 4 J* y^-V y were obtained. 
(Random 

oligonucleotide-primed 
labeling)^ J: !)ffrjfcLfc 0 - 
©ii(±6 5°CT?1 XSSPE, 
0. 1% SDSdi 9»L 

tzMs mm&x-o. i x s s p 
E, o. 1% sDsiart 

^Lfco :©M-8 0ttl 
5. 0kbi:3. 0kb©2o 

[0 0 6 9] [0069] 

mm <D^m [ADVANTAGE OF THE INVENTION] 

Q s yBMfc DNA which has the base sequence which codes 

L — 4 Xp y^SW the polypeptide of the heparan-sulfate 2-0- 

2 (io^clftS^fitei&SSrS^fi*) sulfuric-acid group transferases (HS2ST) and it 

\Lffl&1r ^^^yyBM.2 -O which transfer a sulfuric-acid group to the 

-fiiEMfeW* (H S 2 S T) hydroxyl group of 2-position of L- iduronic-acid 

cD/tfy ^y^- K^.tMrti^ — residue contained in a heparan sulfate 

K"t" -5 ^SSfl^'J 5r Wi" 6 D N A alternatively by this invention is obtained. 

r#?)tl5, Sfcll^DNA Also 

S^CDDNAif^d^^S.^H Furthermore, the polypeptide Which expresses 

■5 tK y ^T'f - £> ftSo from the DNA fragment derived from this DNA is 



obtained. 



[0 0 7 0] 
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jf%W K «t D , HS2STCD/K DNA which has the base sequence which codes 

y ^y^ 1 KSr a — Ki"S^SBfi the polypeptide of HS2ST by this invention was 

£|J£:W1" SDN A^#f>tbfcW obtained, therefore, it is expected that it can 

"C\ H S 2 S T£lH#J{C'felfl mass-produce to the degree which can use 

-sfmt£n&*. ^itSt* 6 HS2ST industrially. 



[0 0 7 1] 



[0071] 



lc^J#-^ : 1 
ga?"J<Z);S£ : 2138 

sb^ij^m : mm 



[SEQUENCE TABLE] 

Sequence number: 1 
Sequence length: 2138 
Sequence type: Nucleic acid 



m<vm : mm 

Sfi^iJ^SS : cDNA 



The number of strands: Car form 

Topology: Linear 

Type of sequence: cDNA 

Origin 



: f-W — — X/nA^.^ Organism name: Chinese hamster 



*H»&at-f : cds 



The kind of tissue: Ovary 
Sequence characteristics 
The symbol showing the characteristics: CDS 



#£&H : 24.. 1091 

# m £ ^ 1" IE 
transmembrane domain 



Location: 24.1091 

Method :P which determined the characteristics 
Sequence characteristics 
The symbol which shows the characteristics: 
transmembrane domain 



#&{ig : 63.. 104 Location: 63.104 

Wtiktefc'xL Lfc^fe : P Method:P which determined the characteristics 

H^iJcQ^lifc Sequence characteristics 

# ffli £• Tjk "t" I B % : potential The symbol which shows the characteristics: 

N-glycosylation site potential N-glycosylation site 
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: 345..353 Location: 345.353 

W^L^fofe l-tcjjfe : S Method:S which determined the characteristics 

Ifi^'J^>#® Sequence characteristics 

# Wt £ ^ -f % B -P}- : potential The symbol which shows the characteristics: 

N-glycosylation site potential N-glycosylation site 

: 403..410 Location: 403.410 

#!§££$:£ Ltcfife : S Method:S which determined the characteristics 

IS^iJ Sequence 

CTTGATCTCC CTTGATCTCC AGCCGCGGGT TTC ATG 

AGCCGCGGGT TTC ATG GGG CTC CTC AGG ATC ATG ATG CCG 50 
GGG CTC CTC AGG ATC ATG 
ATG CCG 50 

Met Gly Leu Leu Arg He Met Met Pro 

Met Gly Leu Leu Arg He Met 1 5 

Met Pro CCC AAG TTG CAG CTG CTG GCG GTG 

GTG GCC TTC GCC GTG GCG ATG CTC 98 

1 5 Pro Lys Leu Gin Leu Leu Ala Val Val Ala Phe 

CCC AAG TTG CAG CTG CTG Ala Val Ala Met Leu 
GCG GTG GTG GCC TTC 
GCC GTG GCG ATG CTC 
98 

Pro Lys Leu Gin Leu Leu Ala 
Val Val Ala Phe Ala Val Ala Met 
Leu 

10 15 10 15 20 25 

20 25 TTC TTG GAG AAC CAG ATC CAG AAG CTG 

TTC TTG GAG AAC CAG ATC GAG GAG TCC CGG GCG AAG CTA 146 

CAG AAG CTG GAG GAG Phe Leu Glu Asn Gin lie Gin Lys Leu Glu Glu 

TCC CGG GCG AAG CTA Ser Arg Ala Lys Leu 

146 30 35 40 
Phe Leu Glu Asn Gin lie Gin 
Lys Leu Glu Glu Ser Arg Ala 
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Lys Leu 
35 



30 

40 



GAA AGG GCA ATC GCA AGA GAA AGG GCA ATC GCA AGA CAT GAA GTC 

CAT GAA GTC CGG GAA ATT CGG GAA ATT GAA CAG CGG CAT 194 

GAA CAG CGG CAT 194 Glu Arg Ala lie Ala Arg His Glu Val Arg Glu He 

Glu Arg Ala He Ala Arg His Glu Glu Gin Arg His 

Val Arg Glu lie Glu Gin Arg His 45 50 55 

45 ACA ATG GAT GGC CCT CGG CAA GAT GCG 

50 55 GCTGTA GAT GAA GAA GAA GAT 242 

ACA ATG GAT GGC CCT CGG 
CAA GAT GCG GCT GTA GAT 
GAA GAA GAA GAT 242 

Thr Met Asp Gly Pro Arg Gin Thr Met Asp Gly Pro Arg Gin Asp Ala Ala Val 

Asp Ala Ala Val Asp Glu Glu Glu Asp Glu Glu Glu Asp 

Asp 60 65 70 

60 ATA GTC ATC ATT TAT AAC AGA GTT CCC 

65 70 AAA ACT GCA AGC ACC TCG TTT 290 

ATA GTC ATC ATT TAT AAC He Val lie He Tyr Asn Arg Val Pro Lys Thr Ala Ser 

AGA GTT CCC AAA ACT GCA Thr Ser Phe 
AGC ACC TCG TTT 290 
He Val He lie Tyr Asn Arg Val 
Pro Lys Thr Ala Ser Thr Ser 
Phe 

75 80 75 80 85 

85 ACC AAT ATC GCC TAT GAC TTG TGT GCG 

ACC AAT ATC GCC TAT GAC AAG AAT AGATAC CAT GTT CTT 338 

TTG TGT GCG AAG AAT AGA Thr Asn He Ala Tyr Asp Leu Cys Ala Lys Asn Arg 

TAC CAT GTT CTT 338 Tyr His Val Leu 

Thr Asn He Ala Tyr Asp Leu Cys 90 95 1 00 1 05 
Ala Lys Asn Arg Tyr His Val Leu 
90 95 
100 105 
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CAC ATC AAC ACT ACC AAA CAC ATC AAC ACT ACC AAA AAC AAC CCA 
AAC AAC CCA GTG ATG TCA GTG ATG TCATTG CAA GAT CAG 386 
TTG CAA GAT CAG 386 His I le Asn Thr Thr Lys Asn Asn Pro Val Met Ser 
His lie Asn Thr Thr Lys Asn Asn Leu Gin Asp Gin 
Pro Val Met Ser Leu Gin Asp 110 115 120 

Gin GTA CGC TTT GTA AAG AAT ATA ACC ACT 

1 1 0 TGG AAC GAG ATG AAA CCA GGG 434 

115 120 
GTA CGC TTT GTA AAG AAT 
ATA ACC ACT TGG AAC GAG 
ATG AAA CCA GGG 434 

Val Arg Phe Val Lys Asn He Thr Val Arg Phe Val Lys Asn lie Thr Thr Trp Asn Glu 
Thr Trp Asn Glu Met Lys Pro Met Lys Pro Gly 
Gly 125130 135 

125 TTT TAT CAT GGA CAC ATT TCT TAT CTG 

1 30 1 35 GAT TTT GCA AAA TTC GGT GTG 482 

TTT TAT CAT GGA CAC ATT Phe Tyr His Gly His lie Ser Tyr Leu Asp Phe Ala 
TCT TAT CTG GAT TTT GCA Lys Phe Gly Val 
AAA TTC GGT GTG 482 1 
Phe Tyr His Gly His He Ser Tyr 
Leu Asp Phe Ala Lys Phe Gly 
Val 

140 140 145 150 

145 150 AAG AAG AAG CCC ATT TAC ATT AAT GTC 

AAG AAG AAG CCC ATT TAC ATC AGG GAC CCT ATC GAG AGG 530 
ATT AAT GTC ATC AGG GAC Lys Lys Lys Pro lie Tyr He Asn Val lie Arg Asp 
CCT ATC GAG AGG 530 Pro He Glu Arg 
Lys Lys Lys Pro He Tyr lie Asn 155 160 165 
Val lie Arg Asp Pro He Glu Arg 
155 160 

165 

CTT GTT TCC TAC TAT TAC CTT GTT TCC TAC TAT TAC TTT CTG AGG 
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TTT CTG AGG TTT GGG GAT TTT GGG GAT GAT TAC AGA CCA 578 
GATTACAGACCA 578 Leu Val Ser Tyr Tyr Tyr Phe Leu Arg Phe Gly 
Leu Val Ser Tyr Tyr Tyr Phe Leu Asp Asp Tyr Arg Pro 
Arg Phe Gly Asp Asp Tyr Arg 170 175 180 185 

Pro GGA TTA AGG AGA CGG AAA CAA GGA GAC 

170 175 AAA AAG ACC TTT GAT GAA TGT 626 

180 185 

GGA TTA AGG AGA CGG AAA 

CAA GGA GAC AAA AAG ACC 

TTT GAT GAA TGT 626 

Gly Leu Arg Arg Arg Lys Gin Gly Leu Arg Arg Arg Lys Gin Gly Asp Lys Lys 
Gly Asp Lys Lys Thr Phe Asp Thr Phe Asp Glu Cys 
Glu Cys 190 195 200 

190 GTG GCT GAG GGC GGC TCA GAC TGT 

1 95 200 GCT CCG GAG AAG CTC TGG CTC CAG 674 

GTG GCT GAG GGC GGC Val Ala Glu Gly Gly Ser Asp Cys Ala Pro Glu Lys 
TCA GAC TGT GCT CCG GAG Leu Trp Leu Gin 
AAG CTC TGG CTC CAG 
674 

Val Ala Glu Gly Gly Ser Asp 
Cys Ala Pro Glu Lys Leu Trp 
Leu Gin 

205 205 210 215 

210 215 ATC CCA TTT TTC TGT GGC CAC AGC TCA 

ATC CCA TTT TTC TGT GGC GAATGC TGG AAT GTG GGA AGC 722 
CAC AGC TCA GAATGC TGG He Pro Phe Phe Cys Gly His Ser Ser Glu Cys 
AAT GTG GGA AGC 722 Trp Asn Val Gly Ser 
He Pro Phe Phe Cys Gly His 220 225 230 
Ser Ser Glu Cys Trp Asn Val 
Gly Ser 

220 

225 230 

AGA TGG GCT ATG GAT CAA AGA TGG GCT ATG GAT CAA GCT AAG TAT 
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GCT AAG TAT AAC CTC ATT AAC CTC ATT AAC GAG TAC TTT 770 

AACGAGTACTTT 770 Arg Trp Ala Met Asp Gin Ala Lys Tyr Asn Leu lie 

Arg Trp Ala Met Asp Gin Ala Lys Asn Glu Tyr Phe 

Tyr Asn Leu lie Asn Glu Tyr Phe 235 240 245 

235 240 CTG GTG GGA GTT ACT GAG GAG CTG GAA 

245 GAC TTC ATC ATG CTA CTC GAG 8 1 8 
CTG GTG GGA GTT ACT GAG 
GAG CTG GAA GAC TTC ATC 
ATG CTA CTC GAG 818 



Leu Val Gly Val Thr Glu Glu Leu Leu Val Gly Val Thr Glu Glu Leu Glu Asp Phe lie 

Glu Asp Phe lie Met Leu Leu Met Leu Leu Glu 

Glu 250 255 260 265 

250 255 GCA GCT TTG CCC CGG TTT TTC CGG GGT 

260 265 GCT ACA GAC CTC TAT CGT ACA 866 

GCA GCT TTG CCC CGG TTT Ala Ala Leu Pro Arg Phe Phe Arg Gly Ala Thr 

TTC CGG GGT GCT ACA GAC Asp Leu Tyr Arg Thr 

CTC TAT CGT ACA 866 

Ala Ala Leu Pro Arg Phe Phe 

Arg Gly Ala Thr Asp Leu Tyr Arg 

Thr 

270 270 275 280 

275 280 GGA AAG AAA TCC CAC CTG AGG AAA ACC 

GGA AAG AAA TCC CAC CTG ACA GAG AAG AAA CTT CCC ACC 914 

AGG AAA ACC ACA GAG AAG Gly Lys Lys Ser His Leu Arg Lys Thr Thr Glu Lys 

AAA CTT CCC ACC 914 Lys Leu Pro Thr 

Gly Lys Lys Ser His Leu Arg Lys 285 290 295 
Thr Thr Glu Lys Lys Leu Pro 
Thr 

285 

290 295 

AAG CAA ACC ATC GCG AAG AAG CAA ACC ATC GCG AAG CTG CAG CAG 

CTG CAG CAG TCT GAC ATT TCT GAC ATT TGG AAA ATG GAA 962 

TGG AAA ATG GAA 962 Lys Gin Thr lie Ala Lys Leu Gin Gin Ser Asp lie 
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Lys Gin Thr He Ala Lys Leu Gin Trp Lys Met Glu 

Gin Ser Asp He Trp Lys Met Glu 300 305 310 

300 AAT GAG TTC TAC GAG TTT GCA CTA GAG 

305 31 0 CAG TTC CAG TTC ATC AGA GCC 1010 

AAT GAG TTC TAC GAG TTT 
GCA CTA GAG CAG TTC CAG 
TTC ATC AGA GCC 1010 

Asn Glu Phe Tyr Glu Phe Ala Asn Glu Phe Tyr Glu Phe Ala Leu Glu Gin Phe 

Leu Glu Gin Phe Gin Phe He Gin Phe lie Arg Ala 

ArgAla 315 320 325 

315 320 CAC GCT GTC CGT GAG AAA GAT GGA GAC 

325 CTC TAC ATC CTG GCC CAG AAC 1 058 

CAC GCT GTC CGT GAG AAA His Ala Val Arg Glu Lys Asp Gly Asp Leu Tyr He 

GAT GGA GAC CTC TAC ATC Leu Ala Gin Asn 
CTG GCC CAG AAC 1 058 
His Ala Val Arg Glu Lys Asp Gly 
Asp Leu Tyr He Leu Ala Gin Asn 

330 335 330 335 340 345 

340 345 TTT TTC TAT GAA AAG ATT TAC CCG AAG 

TTT TTC TAT GAA AAG ATT TCG AAC TGAGTGGAAG TGTGACCAGA 

TAC CCG AAG TCG AAC 1111 

TGAGTGGAAG Phe Phe Tyr Glu Lys I le Tyr Pro Lys Ser Asn 

TGTGACCAGA 1111 350 355 
Phe Phe Tyr Glu Lys He Tyr Pro 
Lys Ser Asn 

350 

355 

GCAGTCTTGA ACCTGGACTT GCAGTCTTGA ACCTGGACTT 

GGCTGTGTTG GGCTGTGTTG TCACCGTTGT 

TCACCGTTGT TCTCAGCTTC TCTCAGCTTC TGCACCTGTT 1171 

TGCACCTGTT 1171 CTGCTAATCG AGTCCAAGCC 

CTGCTAATCG AGTCCAAGCC GAGCCAGTTC TTGTTGGGCC 

GAGCCAGTTC GAGTTGGGGA AC AG AC AG G A 1 23 1 
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TTGTTGGGCC 
GAGTTGGGGA 
ACAGACAGGA 1231 



GTGTCAAGAA ATTAGATGCT GAATGGGATG 
TCAGTGTTCT AAGGAGTTCT TAAGTTCTTA 
1291 



GTGTCAAGAA ATTAGATGCT AGTGTGATGA ATTGTTATTT CTTTTGTTAC 
GAATGGGATG TCAGTGTTCT TTTGTTTTCA TTTTCATGAT AGCTATAATC 
AAGGAGTTCT TAAGTTCTTA 1351 
1291 

AGTGTGATGA ATTGTTATTT 
CTTTTGTTAC TTTGTTTTCA 
TTTTCATGAT AGCTATAATC 
1351 

TCCCAGTGAG TCCCAGTGAG GAGAAATCTC ATGTCACTTA 

GAGAAATCTC ATGTCACTTA AA TACACAC ATGGAGGTTT AATCAGAAGG 
AAATACACAC ATGGAGGTTT 1411 

AATCAGAAGG 1411 CTGAATACCA TTTCAGAAGA GGTTCTGTGA 

CTGAATACCA TTTCAGAAGA TTCTCTTGCT TTTGATGAAG CATTTTTATC 
GGTTCTGTGA TTCTCTTGCT 1471 

TTTGATGAAG CATTTTTATC ACCTCTCTTT GGATGCAGAT GAGTCTGTAT 
1471 GGCACTTGGA GTTTTGTGTT 

ACCTCTCTTT GGATGCAGAT GCACACCCCT 1531 

GAGTCTGTAT GGCACTTGGA ACTGGATAGT GCTAATAACT ATTTGCCAGT 

GTTTTGTGTT GCACACCCCT AGCTGATTTG TTTATGTGGA TCACGTCTCA 

1531 1591 

ACTGGATAGT GCTAATAACT 

ATTTGCCAGT AGCTGATTTG 

TTTATGTGGA TCACGTCTCA 

1591 

CAGAGTTTAT TGGAATGTTT CAGAGTTTAT TGGAATGTTT GATCATGTTT 
GATCATGTTT TCTCAGAACT TCTCAGAACT GTTTTTGCTG TAGTTGAGTT 
GTTTTTGCTG TAGTTGAGTT 1651 

1651 TGCCCATATT TATGTAGGCT TTATTTTATT 

TGCCCATATT TATGTAGGCT TTTTGGATGA TCATTAGTGT TAAAGAAATC 
TTATTTTATT TTTTGGATGA 1711 

TCATTAGTGT TAAAGAAATC AACTGAAAAC CATGAATAAT ACTGTAAAAA 
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1711 • GACAAAACAG TTAAAAGCAG TATTCCTGAT 

AACTGAAAAC CATGAATAAT 1771 

ACTGTAAAAA GACAAAACAG TTCTGTCTCC CCAGTATCTA ATATTGGGGT 

TTAAAAGCAG TATTCCTGAT GGTATTTCTA AGAATGTTGA CAACATTATC 

1771 1831 

TTCTGTCTCC CCAGTATCTA 

ATATTGGGGT GGTATTTCTA 

AGAATGTTGA CAACATTATC 

1831 

TGAGGCTTTC TTAAGGATTT TGAGGCTTTC TTAAGGATTT CCACACATTC 
CCACACATTC ATATAAAAAA ATATAAAAAA AATGAGTTTA GTATTTGTTT 
AATGAGTTTA GTATTTGTTT 1891 

1891 CTCCATGGCT TCTCTATAAC CCAGTACACT 

CTCCATGGCT TCTCTATAAC GAAGTATCGG TGACTGCATA TGGCAACTCC 
CCAGTACACT GAAGTATCGG 1951 

TGACTGCATA TGGCAACTCC ATCAGTGAGC TGTGATGGTA GGATTTTCCT 
1951 ACCTCTGTAC TTTTACCTGT AGACTATTTT 

ATCAGTGAGC TGTGATGGTA 2011 

GGATTTTCCT ACCTCTGTAC TACTACGGTG CTTTATAATG TGTTTTAAAG 

TTTTACCTGT AGACTATTTT CATTGCATTT ACAAAAGAAA AATGCTGTAA 

2011 2071 

TACTACGGTG CTTTATAATG 

TGTTTTAAAG CATTGCATTT 

ACAAAAGAAA AATGCTGTAA 

2071 



ATATTGCATA TTTTATGTAT ATATTGCATA TTTTATGTAT TTGGACCAAA 

TTGGACCAAA AAGTTACAAG AAGTTACAAG TCAGTAGATA AAAAGTGGTT 

TCAGTAGATA AAAAGTGGTT 2131 

2131 TTGCACC 2138 

TTGCACC 

2138 



[0 0 7 2] [0072] 

Sfi^iJfl^- : 2 Sequence number: 2 
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BB?iJ<E>ft£ : 356 Sequence length: 356 

SS^iJcoM : T 5 /@£ Sequence type: Amino acid 

h/Jfp v?— : Topology: Linear 

SB^iJco@il : ^>v^K Type of sequence: Protein 

IB^iJ Sequence 

Met Gly Leu Leu Arg lie Met Met Gly Leu Leu Arg He Met Met Pro Pro Lys 

Met Pro Pro Lys Leu Gin Leu Leu Gin Leu Leu Ala 

Leu Ala 15 1015 

1 5 
10 15 

Val Val Ala Phe Ala Val Ala Met Val Val Ala Phe Ala Val Ala Met Leu Phe Leu 

Leu Phe Leu Glu Asn Gin He Glu Asn Gin He Gin 

Gin 20 25 30 

20 Lys Leu Glu Glu Ser Arg Ala Lys Leu Glu Arg 

25 30 Ala He Ala Arg His 

Lys Leu Glu Glu Ser Arg Ala 35 40 45 
Lys Leu Glu Arg Ala He Ala Arg 
His 

35 

40 45 



Glu Val Arg Glu He Glu Gin Arg Glu Val Arg Glu lie Glu Gin Arg His Thr Met Asp 

His Thr Met Asp Gly Pro Arg Gly Pro Arg Gin 

Gin 50 55 60 

50 55 Asp Ala Ala Val Asp Glu Glu Glu Asp He Val He 

60 HeTyrAsnArg 

Asp Ala Ala Val Asp Glu Glu Glu 65 70 75 80 
Asp lie Val lie He Tyr Asn Arg 
65 70 
75 80 

Val Pro Lys Thr Ala Ser Thr Ser Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn lie 

Phe Thr Asn He Ala Tyr Asp Leu Ala Tyr Asp Leu 

85 85 90 95 
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90 95 Cys Ala Lys Asn Arg Tyr His Val Leu His lie Asn 

Cys Ala Lys Asn Arg Tyr His Val Thr Thr Lys Asn 
Leu His lie Asn Thr Thr Lys Asn 1 00 1 05 1 1 0 
100 

105 110 

Asn Pro Val Met Ser Leu Gin Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg 
Asp Gin Val Arg Phe Val Lys Phe Val Lys Asn lie 
Asn lie 115 120125 

115 Thr Thr Trp Asn Glu Met Lys Pro Gly Phe Tyr 

120 125 His Gly His lie Ser 

Thr Thr Trp Asn Glu Met Lys 130 135 140 
Pro Gly Phe Tyr His Gly His lie 
Ser 

130 135 

140 

Tyr Leu Asp Phe Ala Lys Phe Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys 
Gly Val Lys Lys Lys Pro lie Tyr Lys Pro He Tyr lie 
He 145 150155160 

145 150 Asn Val lie Arg Asp Pro He Glu Arg Leu Val Ser 

155 160 Tyr Tyr Tyr Phe 

Asn Val He Arg Asp Pro He Glu 165 170 175 
Arg Leu Val Ser Tyr Tyr Tyr Phe 
165 

170 175 

Leu Arg Phe Gly Asp Asp Tyr Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu 
Arg Pro Gly Leu Arg Arg Arg Arg Arg Arg Lys Gin 
Lys Gin 180 185190 

180 Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala 

1 85 1 90 Glu Gly Gly Ser Asp 

Gly Asp Lys Lys Thr Phe Asp 195 200 205 
Glu Cys Val Ala Glu Gly Gly Ser 
Asp 

195 
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200 



205 



Cys Ala Pro Glu Lys Leu Trp Cys Ala Pro Glu Lys Leu Trp Leu Gin lie Pro 

Leu Gin He Pro Phe Phe Cys Phe Phe Cys Gly His 

GlyHis 210 215 220 

210 215 Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala 

220 Met Asp Gin Ala 

Ser Ser Glu Cys Trp Asn Val 225 230 235 240 
Gly Ser Arg Trp Ala Met Asp 
Gin Ala 

225 230 
235 240 

Lys Tyr Asn Leu lie Asn Glu Tyr Lys Tyr Asn Leu lie Asn Glu Tyr Phe Leu Val Gly 

Phe Leu Val Gly Val Thr Glu Glu Val Thr Glu Glu 

245 245 250 255 

250 255 Leu Glu Asp Phe lie Met Leu Leu Glu Ala Ala 

Leu Glu Asp Phe lie Met Leu Leu Pro Arg Phe Phe 

Leu Glu Ala Ala Leu Pro Arg 260 265 270 
Phe Phe 

260 

265 270 

Arg Gly Ala Thr Asp Leu Tyr Arg Arg Gly Ala Thr Asp Leu Tyr Arg Thr Gly Lys Lys 

Thr Gly Lys Lys Ser His Leu Arg Ser His Leu Arg 

275 275 280 285 

280 285 Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin 

Lys Thr Thr Glu Lys Lys Leu Thr He Ala Lys Leu 

Pro Thr Lys Gin Thr He Ala Lys 290 295 300 
Leu 

290 295 

300 

Gin Gin Ser Asp He Trp Lys Met Gin Gin Ser Asp lie Trp Lys Met Glu Asn Glu 

Glu Asn Glu Phe Tyr Glu Phe Phe Tyr Glu Phe Ala 

Ala 305 310 315 320 
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305 310 Leu Glu Gin Phe Gin Phe lie Arg Ala His Ala Val 

315 320 Arg Glu Lys Asp 

Leu Glu Gin Phe Gin Phe lie 325 330 335 

Arg Ala His Ala Val Arg Glu Lys 

Asp 

325 

330 335 



Gly Asp Leu Tyr lie Leu Ala Gin Gly Asp Leu Tyr He Leu Ala Gin Asn Phe Phe 

Asn Phe Phe Tyr Glu Lys He Tyr Tyr Glu Lys He Tyr 

340 340 345 350 

345 350 Pro Lys Ser Asn 



Pro Lys Ser Asn 
355 



355 



[0 0 7 3] 

mm%- : 3 

: 2172 

mmom : mm 
mom ■. mm 



[0073] 

Sequence number: 3 
Sequence length: 2172 
Sequence type: Nucleic acid 
The number of strands: Car form 



%m(Dwm : cDNA 



Topology: Linear 

Type of sequence: cDNA 

Origin 

Organism name: Human 



m^m-rm^ ■. cds 

: 355.. 1422 



The kind of tissue: Fetus brain 
Sequence characteristics 
The symbol showing the characteristics: CDS 
Location: 355.1422 



# m & * -r IB 

transmembrane domain 
: 394..435 



Method:P which determined the characteristics 

Sequence characteristics 

The symbol which shows the characteristics: 

transmembrane domain 

Location: 394.435 
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WWt&tkfe Ltcjffe : P Method:P which determined the characteristics 

gfl£iJcD#|ifc Sequence characteristics 

# fflt. £ "f f B : potential The symbol which shows the characteristics: 

N-glycosylation site potential N-glycosylation site 

#l£fi^ : 676.. 684 Location: 676.684 



L/c^fe : S Method:S which determined the characteristics 

lfi?iJco#|i: Sequence characteristics 

¥f lit £ ^ 1~ t B : potential The symbol which shows the characteristics: 



N-glycosylation site 
: 733..741 



potential N-glycosylation site 
Location: 733.741 



GGGAAGGAAG 

GAAGAGAGGG 

AGGCGGGCAA 

GCAGGCGGGC 

GCGGGGGTCG 

GAGACTGAGG 

CAGTAGAGGG 

AGGCGAGAGC 

CCGGCAGCCG 

CTTCGCGCTG 

TTTGCTGGCG 

CGGGTTTTGG 



60 



Method :S which determined the characteristics 
Sequence 

GGGAAGGAAG GAAGAGAGGG 
AGGCGGGCAA GCAGGCGGGC 
GCGGGGGTCG GAGACTGAGG 60 
CAGTAGAGGG AGGCGAGAGC 
CCGGCAGCCG CTTCGCGCTG 
TTTGCTGGCG CGGGTTTTGG 120 



120 



AGGGGGCGGC 

CGTTTAGTCG 

GCTGAGGAGA 

AGCGGACACC 

AGCGGCGTTG 

GTGATAGCGC 180 

CTGGGGGAGG 

GGGACTGGAG 



AGGGGGCGGC CGTTTAGTCG 
GCTGAGGAGA AGCGGACACC 
AGCGGCGTTG GTGATAGCGC 180 
CTGGGGGAGG GGGACTGGAG 
AGGCGAGAAG GGGGGTTCGC 
TGCGGTGGTT CTCTCGCTGT 240 
CGCTCTCTCT TTGCCTCGCT 
CCCGGCTCGG CGGGCTCCTC 
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AGGCGAGAAG 

GGGGGTTCGC 

TGCGGTGGTT 

CTCTCGCTGT 240 

CGCTCTCTCT TTGCCTCGCT 

CCCGGCTCGG 

CGGGCTCCTC 

CCGGCGTCTC 

TCTCGCCTCC 300 

GGGGTCCCGC 

TCCCCGCCCC 

CCGCGGTATG TCTTGATCCC 

GAGCAGCGGG TTTC ATG 

357 



CCGGCGTCTC TCTCGCCTCC 300 
GGGGTCCCGC TCCCCGCCCC 
CCGCGGTATG TCTTGATCCC 
GAGCAGCGGG TTTC ATG 357 



Met 



1 



GGG CTC CTC AGG ATT ATG 
ATG CCG CCC AAG TTG CAG 
CTG CTG GCG GTG 
405 

Gly Leu Leu Arg lie Met Met 
Pro Pro Lys Leu Gin Leu Leu 
Ala Val 



Met 
1 

GGG CTC CTC AGG ATT ATG ATG CCG CCC 
AAG TTG CAG CTG CTG GCG GTG 405 
Gly Leu Leu Arg lie Met Met Pro Pro Lys Leu 
Gin Leu Leu Ala Val 



5 5 10 15 

10 15 GTG GCC TTC GCG GTG GCG ATG CTC TTC 

GTG GCC TTC GCG GTG TTG GAAAAC CAG ATC CAG AAA 453 
GCG ATG CTC TTC TTG GAA Val Ala Phe Ala Val Ala Met Leu Phe Leu Glu 
AAC CAG ATC CAG AAA Asn Gin lie Gin Lys 
453 20 25 30 

Val Ala Phe Ala Val Ala Met Leu 
Phe Leu Glu Asn Gin He Gin 
Lys 
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20 

25 30 

CTG GAG GAG TCC CGC CTG GAG GAG TCC CGC TCG AAG CTA GAA 
TCG AAG CTA GAA AGG GCT AGG GCT ATT GCA AGA CAC GAA 501 
ATT GCA AGA CAC GAA Leu Glu Glu Ser Arg Ser Lys Leu Glu Arg Ala lie 
501 Ala Arg His Glu 

Leu Glu Glu Ser Arg Ser Lys 35 40 45 

Leu Glu Arg Ala lie Ala Arg His GTC CGA GAA ATT GAG CAG CGA CAT ACA 
Glu ATG GAT GGC CCT CGG CAA GAT 549 

35 40 

45 

GTC CGA GAA ATT GAG CAG 
CGA CAT ACA ATG GAT GGC 
CCT CGG CAA GAT 549 

Val Arg Glu lie Glu Gin Arg His Val Arg Glu lie Glu Gin Arg His Thr Met Asp Gly 
Thr Met Asp Gly Pro Arg Gin Pro Arg Gin Asp 
Asp 50 55 60 65 

50 55 GCC ACT TTA GAT GAG GAA GAG GAC ATG 

60 65 GTG ATC ATT TAT AAC AGA GTT 597 

GCC ACT TTA GAT GAG GAA Ala Thr Leu Asp Glu Glu Glu Asp Met Val lie lie 
GAG GAC ATG GTG ATC ATT Tyr Asn Arg Val 
TAT AAC AGA GTT 597 
Ala Thr Leu Asp Glu Glu Glu 
Asp Met Val lie lie Tyr Asn Arg 
Val 

70 70 75 80 

75 80 CCC AAA ACG GCA AGC ACT TCA TTT ACC 

CCC AAA ACG GCA AGC ACT AAT ATC GCC TAT GAC CTG TGT 645 
TCA TTT ACC AAT ATC GCC Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn lie Ala 
TAT GAC CTG TGT 645 Tyr Asp Leu Cys 
Pro Lys Thr Ala Ser Thr Ser 85 90 95 
Phe Thr Asn lie Ala Tyr Asp Leu 
Cys 
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85 

90 95 

GCA AAG AAT AAA TAC CAT GCA AAG AAT AAA TAC CAT GTC CTT CAT 
GTC CTT CAT ATC AAC ACT ATC AAC ACT ACC AAA AAT AAT 693 
ACC AAA AAT AAT 693 Ala Lys Asn Lys Tyr His Val Leu His lie Asn Thr 
Ala Lys Asn Lys Tyr His Val Leu Thr Lys Asn Asn 
His lie Asn Thr Thr Lys Asn Asn 100 105 110 

1 00 CCA GTG ATG TCA TTG CAA GAT CAG GTG 

1 05 110 CGC TTT GTA AAG AAT ATA ACT 741 

CCA GTG ATG TCA TTG CAA 
GAT CAG GTG CGC TTT GTA 
AAG AAT ATA ACT 741 

Pro Val Met Ser Leu Gin Asp Pro Val Met Ser Leu Gin Asp Gin Val Arg Phe 
Gin Val Arg Phe Val Lys Asn lie Val Lys Asn lie Thr 
Thr 115 120 125 

115 120 TCC TGG AAA GAG ATG AAA CCA GGA TTT 

125 TAT CAT GGA CAC GTT TCT TAC 789 

TCC TGG AAA GAG ATG AAA Ser Trp Lys Glu Met Lys Pro Gly Phe Tyr His 
CCA GGA TTT TAT CAT GGA Gly His Val Ser Tyr 
CAC GTT TCT TAC 789 
Ser Trp Lys Glu Met Lys Pro 
Gly Phe Tyr His Gly His Val Ser 
Tyr 

130 135 130 135140145 

140 145 TTG GAT TTT GCA AAA TTT GGT GTG AAG 

TTG GAT TTT GCA AAA TTT AAG AAA CCA ATT TAC ATT AAT 837 

GGT GTG AAG AAG AAA CCA Leu Asp Phe Ala Lys Phe Gly Val Lys Lys Lys 

ATT TAC ATT AAT 837 Pro I le Tyr lie Asn 

Leu Asp Phe Ala Lys Phe Gly 150 155 160 

Val Lys Lys Lys Pro He Tyr lie 

Asn 

150 

155 160 
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GTC ATA AGG GAT CCT ATT GTC ATA AGG GAT CCT ATT GAG AGG CTA 

GAG AGG CTA GTT TCT TAT GTT TCT TAT TAT TAC TTT CTG 885 

TAT TAC TTT CTG 885 Val He Arg Asp Pro lie Glu Arg Leu Val Ser Tyr. 

Val lie Arg Asp Pro lie Glu Arg Tyr Tyr Phe Leu 

Leu Val Ser Tyr Tyr Tyr Phe Leu 1 65 1 70 1 75 

1 65 AGA TTT GGA GAT GAT TAT AGA CCA GGG 

1 70 1 75 TTA CGG AGA CGA AAA CAA GGA 933 

AGA TTT GGA GAT GAT TAT 
AGA CCA GGG TTA CGG AGA 
CGA AAA CAA GGA 933 

Arg Phe Gly Asp Asp Tyr Arg Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu Arg 

Pro Gly Leu Arg Arg Arg Lys Arg Arg Lys Gin Gly 

Gin Gly 180 185 190 

180 GAC AAA AAG ACC TTT GAT GAA TGT GTA 

1 85 1 90 GCA GAA GGT GGC TCA GAC TGT 981 

GAC AAA AAG ACC TTT GAT Asp Lys Lys Thr Phe Asp Glu Cys Val Ala Glu 

GAA TGT GTA GCA GAA GGT Gly Gly Ser Asp Cys 
GGC TCA GAC TGT 981 
Asp Lys Lys Thr Phe Asp Glu 
Cys Val Ala Glu Gly Gly Ser 
Asp Cys 

195 200 

205 

GCT CCA GAG AAG CTC TGG 
CTT CAA ATC CCG TTC TTC 
TGT GGC CAT AGC 1029 
Ala Pro Glu Lys Leu Trp Leu 
Gin He Pro Phe Phe Cys Gly 
His Ser 

210 215 
220 225 

TCC GAA TGC TGG AAT GTG TCC GAA TGC TGG AAT GTG GGA AGC AGG 



195 200 205 

GCT CCA GAG AAG CTC TGG CTT CAA ATC 
CCG TTC TTC TGT GGC CAT AGC 1029 
Ala Pro Glu Lys Leu Trp Leu Gin He Pro Phe 
Phe Cys Gly His Ser 
210 215 220 225 
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GGA AGC AGG TGG GCT ATG TGG GCT ATG GAT CAA GCC AAG 1 077 
GAT CAA GCC AAG 1077 Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala 
Ser Glu Cys Trp Asn Val Gly Met Asp Gin Ala Lys 
Ser Arg Trp Ala Met Asp Gin Ala 230 235 240 

Lys TAT AAC CTA ATT AAT GAA TAT TTT CTG 

230 GTG GGA GTT ACT GAA GAA CTT 1 1 25 

235 240 
TAT AAC CTA ATT AAT GAA 
TAT TTT CTG GTG GGA GTT 
ACT GAA GAA CTT 1125 

Tyr Asn Leu lie Asn Glu Tyr Phe Tyr Asn Leu lie Asn Glu Tyr Phe Leu Val Gly Val 
Leu Val Gly Val Thr Glu Glu Leu Thr Glu Glu Leu 

245 245 250 255 

250 255 GAA GAT TTT ATC ATG TTA TTG GAG GCA 

GAA GAT TTT ATC ATG TTA GCA TTG CCC CGG TTTTTC AGG 1173 
TTG GAG GCA GCA TTG CCC Glu Asp Phe lie Met Leu Leu Glu Ala Ala Leu 
CGG TTT TTC AGG 1 1 73 Pro Arg Phe Phe Arg 
Glu Asp Phe lie Met Leu Leu 
Glu Ala Ala Leu Pro Arg Phe 
Phe Arg 

260 260 265 270 

265 270 GGT GCT ACT GAA CTC TAT CGC ACA GGA 

GGT GCT ACT GAA CTC TAT AAG AAA TCT CAT CTT AGG AAA 1 221 
CGC ACA GGA AAG AAA TCT Gly Ala Thr Glu Leu Tyr Arg Thr Gly Lys Lys Ser 
CAT CTT AGG AAA 1 221 His Leu Arg Lys 
Gly Ala Thr Glu Leu Tyr Arg Thr 275 280 285 
Gly Lys Lys Ser His Leu Arg Lys 
275 280 

285 

ACC ACA GAG AAG AAA CTC ACC ACA GAG AAG AAA CTC CCC ACT AAA 
CCC ACT AAA CAA ACC ATT CAAACC ATT GCA AAA CTA CAG 1269 
GCA AAA CTA CAG 1 269 Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin Thr lie 
Thr Thr Glu Lys Lys Leu Pro Ala Lys Leu Gin 
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Thr Lys Gin Thr lie Ala Lys Leu 290 295 300 305 

Gin CAA TCT GAT ATT TGG AAA ATG GAG AAT 

290 295 GAG TTC TAT GAATTTGCACTA 1317 

300 305 
CAA TCT GAT ATT TGG AAA 
ATG GAG AAT GAG TTC TAT 
GAATTTGCACTA 1317 

Gin Ser Asp lie Trp Lys Met Glu Gin Ser Asp He Trp Lys Met Glu Asn Glu Phe 

Asn Glu Phe Tyr Glu Phe Ala Tyr Glu Phe Ala Leu 

Leu 310 315 320 

310 GAG CAG TTC CAA TTC ATC AGA GCC CAT 

315 320 GCC GTT CGA GAA AAA GAT GGA 1 365 

GAG CAG TTC CAA TTC ATC Glu Gin Phe Gin Phe lie Arg Ala His Ala Val Arg 

AGA GCC CAT GCC GTT CGA Glu Lys Asp Gly 
GAA AAA GAT GGA 1 365 
Glu Gin Phe Gin Phe lie Arg Ala 
His Ala Val Arg Glu Lys Asp Gly 

325 325 330 335 

330 335 GAC CTC TAC ATC CTC GCA CAA AAC TTT 

GAC CTC TAC ATC CTC GCA TTC TAT GAA AAG ATT TAC CCT 141 3 

CAA AAC TTT TTC TAT GAA Asp Leu Tyr lie Leu Ala Gin Asn Phe Phe Tyr 

AAG ATT TAC CCT 141 3 Glu Lys lie Tyr Pro 

Asp Leu Tyr He Leu Ala Gin Asn 340 345 350 
Phe Phe Tyr Glu Lys He Tyr Pro 
340 

345 350 

AAG TCG AAC TGAGTATAAG AAG TCG AAC TGAGTATAAG GTGTGACTAT 

GTGTGACTAT TAGATTCTTG TAGATTCTTG AACTAAAATT 1462 

AACTAAAATT LysSerAsn 

1462 355 

Lys Ser Asn TGACCCTGTC TTCACCTTTG TTCTCAGCTC 

355 CACAGTCTGG ATTGCTGACA GTAGGTGTAT 

TGACCCTGTC TTCACCTTTG 1522 
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TTCTCAGCTC 

CACAGTCTGG ATTGCTGACA 
GTAGGTGTAT 1522 

ATGACAATTT GTATTGAGCC ATGACAATTT GTATTGAGCC AAATTAGGAA 
AAATTAGGAA ACAGACAGTA ACAGACAGTA ACGTCAAGGA AGTAGATACT 
ACGTCAAGGA AGTAGATACT 1582 

1582 GGCTGGCATT GTCAGTGTTC TAAGTTTCAG 

GGCTGGCATT GCATTTTTAT TTTTTCCTGG CTAAACGTTG 

GTCAGTGTTC TAAGTTTCAG 1642 

GCATTTTTAT TTTTTCCTGG GTGAAAGTTA TAACCTCCTG CCTGGGAGAA 
CTAAACGTTG 1642 AATATACATC ACCTAAAATG AACTTATGGC 

GTGAAAGTTA TAACCTCCTG 1702 

CCTGGGAGAA AATATACATC AGGTCTAATC AAAAGGCTAA ATACAATTTC 

ACCTAAAATG AACTTATGGC AGAAAAGGTT CTGATACTCT TGTTTTTGAT 

1702 1762 

AGGTCTAATC AAAAGGCTAA 

ATACAATTTC AGAAAAGGTT 

CTGATACTCT TGTTTTTGAT 

1762 

AAAGCATTTT TTCAACTAAC AAAGCATTTT TTCAACTAAC CATGAATTAA 
CATGAATTAA GATGAGTCCA GATGAGTCCA TTTGCCTCTT CTGCCTTCAC 
TTTGCCTCTT CTGCCTTCAC 1822 

1822 TGAGGGTTTG GGTTATACAC CTCTACTGAA 

TGAGGGTTTG GGTTATACAC TTGTGTTAAT AACTGTTTGG CAGTGTGTAC 
CTCTACTGAA TTGTGTTAAT 1882 

AACTGTTTGG CAGTGTGTAC TTTGTTTTTG TGAGTCATGT CTCATGAAAT 
1882 TTATTGGAAT GTTTAATCAT ATTTGCTAAG 

TTTGTTTTTG TGAGTCATGT 1942 

CTCATGAAAT TTATTGGAAT AAATGTTTCT GCTGTAGTTG GATTTGCCCA 
GTTTAATCAT ATTTGCTAAG TATTTATGTA GGTGGTTTTA ATTTTTTAAA 
1942 2002 
AAATGTTTCT GCTGTAGTTG 
GATTTGCCCA TATTTATGTA 
GGTGGTTTTA ATTTTTTAAA 
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TGGTGATTAG TGTTAAAAAT 
CAATTTAAAT CATGACTAAT 
ATGGTAAAAA GATAAAGCAT 
2062 

CAAAGCAGTA TTTCTCATTC 
CTGCCTCCTC AATATCTAAT 
ACTGGGAAGA TACTTCAAAG 
2122 

AATATTGAGA TTGTCTGAAG 
TTTTAGTTAA GATTTTCACA 
CATTAATATC 
2172 



TGGTGATTAG TGTTAAAAAT CAATTTAAAT 
CATGACTAAT ATGGTAAAAA GATAAAGCAT 
2062 

CAAAGCAGTA TTTCTCATTC CTGCCTCCTC 
AATATCTAAT ACTGGGAAGA TACTTCAAAG 
2122 

AATATTGAGA TTGTCTGAAG TTTTAGTTAA 
GATTTTCACA CATTAATATC 21 72 



[0 0 7 4] 

@E^J<7>S£ : 356 



[0074] 

Sequence number: 4 
Sequence length: 356 
Sequence type: Amino acid 
Topology: Linear 



gJ^JcDfl3I : 9 ys< ? % Type of sequence: Protein 

ga^iJ Sequence 

Met Gly Leu Leu Arg lie Met Met Gly Leu Leu Arg lie Met Met Pro Pro Lys 

Met Pro Pro Lys Leu Gin Leu Leu Gin Leu Leu Ala 

Leu Ala 1510 15 

1 5 
10 15 



Val Val Ala Phe Ala Val Ala Met Val Val Ala Phe Ala Val Ala Met Leu Phe Leu 

Leu Phe Leu Glu Asn Gin lie Glu Asn Gin lie Gin 

Gin 20 25 30 

20 Lys Leu Glu Glu Ser Arg Ser Lys Leu Glu Arg 

25 30 Ala lie Ala Arg His 

Lys Leu Glu Glu Ser Arg Ser 35 40 45 
Lys Leu Glu Arg Ala He Ala Arg 
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His 

35 

40 45 

Glu Val Arg Glu lie Glu Gin Arg Glu Val Arg Glu lie Glu Gin Arg His Thr Met Asp 
His Thr Met Asp Gly Pro Arg Gly Pro Arg Gin 
Gin 50 55 60 

50 55 Asp Ala Thr Leu Asp Glu Glu Glu Asp Met Val 

60 lie HeTyrAsn Arg 

Asp Ala Thr Leu Asp Glu Glu 65 70 75 80 
Glu Asp Met Val lie lie Tyr Asn 
Arg 

65 70 
75 80 



Val Pro Lys Thr Ala Ser Thr Ser Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn He 

Phe Thr Asn lie Ala Tyr Asp Leu Ala Tyr Asp Leu 

85 85 90 95 

90 95 Cys Ala Lys Asn Lys Tyr His Val Leu His lie Asn 

Cys Ala Lys Asn Lys Tyr H is Val Thr Thr Lys Asn 

Leu His lie Asn Thr Thr Lys Asn 1 00 1 05 1 1 0 
100 

105 110 

Asn Pro Val Met Ser Leu Gin Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg 

Asp Gin Val Arg Phe Val Lys Phe Val Lys Asn lie 

Asn lie 115 120 125 

115 Thr Ser Trp Lys Glu Met Lys Pro Gly Phe Tyr 

120 125 His Gly His Val Ser 

Thr Ser Trp Lys Glu Met Lys 130 135 140 
Pro Gly Phe Tyr His Gly His Val 
Ser 

130 135 

140 

Tyr Leu Asp Phe Ala Lys Phe Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys 
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Gly Val Lys Lys Lys Pro lie Tyr Lys Pro lie Tyr lie 
Me 145 150 155160 

145 150 Asn Val lie Arg Asp Pro lie Glu Arg Leu Val Ser 

155 160 Tyr Tyr Tyr Phe 

Asn Val lie Arg Asp Pro lie Glu 165170 175 
Arg Leu Val Ser Tyr Tyr Tyr Phe 
165 

170 175 

Leu Arg Phe Gly Asp Asp Tyr Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu 
Arg Pro Gly Leu Arg Arg Arg Arg Arg Arg Lys Gin 
Lys Gin 180 185 190 

180 Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala 

1 85 1 90 Glu Gly Gly Ser Asp 

Gly Asp Lys Lys Thr Phe Asp 195 200 205 
Glu Cys Val Ala Glu Gly Gly Ser 
Asp 

195 

200 205 

Cys Ala Pro Glu Lys Leu Trp Cys Ala Pro Glu Lys Leu Trp Leu Gin lie Pro 
Leu Gin He Pro Phe Phe Cys Phe Phe Cys Gly His 
Gly His 210 215 220 

210 215 Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala 

220 Met Asp Gin Ala 

Ser Ser Glu Cys Trp Asn Val 225 230 235 240 
Gly Ser Arg Trp Ala Met Asp 
Gin Ala 

225 230 
235 240 

Lys Tyr Asn Leu He Asn Glu Tyr Lys Tyr Asn Leu lie Asn Glu Tyr Phe Leu Val Gly 
Phe Leu Val Gly Val Thr Glu Glu Val Thr Glu Glu 

245 245 250 255 

250 255 Leu Glu Asp Phe lie Met Leu Leu Glu Ala Ala 

Leu Glu Asp Phe He Met Leu Leu Pro Arg Phe Phe 
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Leu Glu Ala Ala Leu Pro Arg 260 265 270 
Phe Phe 

260 

265 270 

Arg Gly Ala Thr Glu Leu Tyr Arg Arg Gly Ala Thr Glu Leu Tyr Arg Thr Gly Lys Lys 
Thr Gly Lys Lys Ser His Leu Arg Ser His Leu Arg 

275 275 280 285 

280 285 Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin 

Lys Thr Thr Glu Lys Lys Leu Thr lie Ala Lys Leu 
Pro Thr Lys Gin Thr lie Ala Lys 290 295 300 
Leu 

290 295 

300 

Gin Gin Ser Asp lleTrp Lys Met Gin Gin Ser Asp He Trp Lys Met Glu Asn Glu 
Glu Asn Glu Phe Tyr Glu Phe Phe Tyr Glu Phe Ala 
Ala 305 310 315 320 

305 31 0 Leu Glu Gin Phe Gin Phe lie Arg Ala His Ala Val 

315 320 Arg Glu Lys Asp 

Leu Glu Gin Phe Gin Phe lie 325 330 335 

Arg Ala His Ala Val Arg Glu Lys 

Asp 

325 

330 335 

Gly Asp Leu Tyr lie Leu Ala Gin Gly Asp Leu Tyr lie Leu Ala Gin Asn Phe Phe 
Asn Phe Phe Tyr Glu Lys He Tyr Tyr Glu Lys lie Tyr 

340 340 345 350 

345 350 Pro Lys Ser Asn 

Pro Lys Ser Asn 355 
355 

[0 0 7 5] [0075] 

Ifi£iJ#77 : 5 Sequence number: 5 

Ifi^JoS^ : 13 Sequence length: 13 
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Sequence type: Amino acid 
Topology: Single strand 



%£P\<DMM : K Type of sequence: Peptide 

Sfl^iJ Sequence 

Asp Leu Cys Ala Lys Asn Arg Asp Leu Cys Ala Lys Asn Arg Tyr His Val Leu 

Tyr His Val Leu His lie His lie 

1 5 1 510 

10 



[0 0 7 6] 

mm^ : 6 
Mmo&z ■ 9 



[0076] 

Sequence number: 6 
Sequence length: 9 
Sequence type: Amino acid 
Topology: Single strand 



Type of sequence: Peptide 
Sequence 



Asp Gin Val Arg Phe Val Lys Asp Gin Val Arg Phe Val Lys Asn lie 



Asn lie 
1 



1 5 



[0 0 7 7] 

: 7 

Sa^'JcDS^ : 9 



[0077] 

Sequence number: 7 
Sequence length: 9 
Sequence type: Amino acid 
Topology: Single strand 



la^J^flll : ^7°=? K Type of sequence: Peptide 

Ifi^iJ Sequence 

Asp Xaa Tyr Arg Pro Gly Leu Asp Xaa Tyr Arg Pro Gly Leu Xaa Arg 

Xaa Arg 15 
1 5 



[0 0 7 8] 

mm^- : 8 



[0078] 

Sequence number: 8 
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%m<D&£ : 8 

Asp He Val lie Xaa Tyr Asn Arg 
1 5 



Sequence length: 8 
Sequence type: Amino acid 
Topology: Single strand 

Type of sequence: Peptide 
Sequence 

Asp lie Val lie Xaa Tyr Asn Arg 
1 5 



[0 0 7 9] [0079] 

Sl^JI?-^ : 9 Sequence number: 9 

SB^Jcofi: £ : 4 Sequence length: 4 

IB^iJCDM : Sequence type: Amino acid 

h *K p v?— : ^ ^IM Topology: Single strand 



Asp Leu Tyr Arg 



Type of sequence: Peptide 

Sequence 

Asp Leu Tyr Arg 



[0 0 8 0] [0080] 

Sfl^J#-^ : 10 Sequence number: 10 

E?iJ^S £ : 20 Sequence length: 20 

gB^iJ(D§y : J^gg Sequence type: Nucleic acid 

h 7}? p : EfC^c Topology: Linear 



H<£>l£ : — The number of strands: Single strand 

W&WMM : ft!l^^§£ n*/&D Type of sequence: Other nucleic acid 

N A Synthetic DNA 

ffi^ij Sequence 

GCNAARAAYM GNTAYCAYGT GCNAARAAYM GNTAYCAYGT 20 
20 

[0 0 8 1 ] [0081] 

K^Jf?-^ : 11 Sequence number: 11 

E^J»S£ : 20 Sequence length: 20 
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um<om : mm 
hstfus*- : mm 



Sequence type: Nucleic acid 
Topology: Linear 



The number of strands: Single strand 
^$cD Type of sequence: Other nucleic 
Synthetic DNA 
Sequence 



N A 

mm 

MGNTAYCAYG TNYTNCAYAT MGNTAYCAYG TNYTNCAYAT 20 
20 



acid 



[0 0 8 2] 

mm%- : 12 

mm<D&z : 20 

mmom ■. mm 
h/KPv?- : mm 



[0082] 

Sequence number: 12 
Sequence length: 20 
Sequence type: Nucleic acid 
Topology: Linear 



$((DW : — :fc§i The number of strands: Single strand 

SE?iJ<7>fIS : ftllCQ^gt £f$D Type of sequence: Other nucleic acid 

N A Synthetic DNA 

Ifi^iJ Sequence 

TTYTTNACRA ANCKNACYTG TTYTTNACRAANCKNACYTG 20 

20 



[0 0 8 3] 

m$m^ : 13 

Sfl?IJO;S:£ : 20 

mwm ■. mm 
ga^ijofis : m<Dmm 

N A 

TTNACRAANC KNACYTGRTC TTNACRAANC KNACYTGRTC 20 
20 



[0083] 

Sequence number: 13 
Sequence length: 20 
Sequence type: Nucleic acid 
Topology: Linear 

The number of strands: Single strand 
Type of sequence: Other nucleic 
Synthetic DNA 
Sequence 



acid 



12/6/2004 



91/98 



(C) DERWENT 



JP10-257896-A 



TH^iviSc*iSi 



[0 0 8 4] 

IB^iJ#^ : 14 
SB^iJ^S^ : 356 

h/tfnv 5 - : mm® 



[0084] 

Sequence number: 14 
Sequence length: 356 
Sequence type: Amino acid 
Topology: Linear 



Ifl£iJ<7)|lii : $ Type of sequence: Protein 

SB^ij Sequence 

Met Gly Leu Leu Arg lie Met Met Gly Leu Leu Arg lie Met Met Pro Pro Lys 
Met Pro Pro Lys Leu Gin Leu Leu Gin Leu Leu Ala 
Leu Ala 15 10 15 

1 5 
10 15 

Val Val Ala Phe Ala Val Ala Met Val Val Ala Phe Ala Val Ala Met Leu Phe Leu 
Leu Phe Leu Glu Asn Gin He Glu Asn Gin He Gin 
Gin 20 25 30 

20 Lys Leu Glu Glu Ser Arg Xaa Lys Leu Glu Arg 

25 30 Ala lie Ala Arg His 

Lys Leu Glu Glu Ser Arg Xaa 35 40 45 
Lys Leu Glu Arg Ala He Ala Arg 
His 

35 

40 45 



Glu Val Arg Glu lie Glu Gin Arg Glu Val Arg Glu lie Glu Gin Arg His Thr Met Asp 
His Thr Met Asp Gly Pro Arg Gly Pro Arg Gin 
Gin 50 55 60 

50 55 Asp Ala Xaa Xaa Asp Glu Glu Glu Asp Xaa Val 

60 lie lie Tyr Asn Arg 

Asp Ala Xaa Xaa Asp Glu Glu 65 70 75 80 
Glu Asp Xaa Val He He Tyr Asn 
Arg 

65 70 
75 80 
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Val Pro Lys Thr Ala Ser Thr Ser Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn lie 

Phe Thr Asn lie Ala Tyr Asp Leu Ala Tyr Asp Leu 

85 85 90 95 

90 95 Cys Ala Lys Xaa Arg Tyr His Val Leu His lie Asn 

Cys Ala Lys Xaa Arg Tyr His Val Thr Thr Lys Asn 

Leu His lie Asn Thr Thr Lys Asn 100 105 110 
100 

105 110 



Asn Pro Val Met Ser Leu Gin Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg 
Asp Gin Val Arg Phe Val Lys Phe Val Lys Asn lie 
Asn lie 115 120 125 

115 Thr Xaa Trp Xaa Glu Met Lys Pro Gly Phe Tyr 

120 125 His Gly His Xaa Ser 

Thr Xaa Trp Xaa Glu Met Lys 130 135 140 
Pro Gly Phe Tyr His Gly His 
Xaa Ser 

130 135 

140 



Tyr Leu Asp Phe Ala Lys Phe Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys 

Gly Val Lys Lys Lys Pro lie Tyr Lys Pro He Tyr lie 

He 145 150 155160 

145 150 Asn Val lie Arg Asp Pro lie Glu Arg Leu Val Ser 

155 160 Tyr Tyr Tyr Phe 

Asn Val lie Arg Asp Pro lie Glu 165 170 175 
Arg Leu Val Ser Tyr Tyr Tyr Phe 
165 

170 175 



Leu Arg Phe Gly Asp Asp Tyr Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu 

Arg Pro Gly Leu Arg Arg Arg Arg Arg Arg Lys Gin 

Lys Gin 180 185190 

180 Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala 

1 85 1 90 Glu Gly Gly Ser Asp 

Gly Asp Lys Lys Thr Phe Asp 195 200 205 
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Glu Cys Val Ala Glu Gly Gly Ser 
Asp 

195 

200 205 

Cys Ala Pro Glu Lys Leu Trp Cys Ala Pro Glu Lys Leu Trp Leu Gin He Pro 
Leu Gin He Pro Phe Phe Cys Phe Phe Cys Gly His 
Gly His 210 215 220 

210 21 5 Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala 

220 Met Asp Gin Ala 

Ser Ser Glu Cys Trp Asn Val 225 230 235 240 
Gly Ser Arg Trp Ala Met Asp 
Gin Ala 

225 230 
235 240 



Lys Tyr Asn Leu He Asn Glu Tyr Lys Tyr Asn Leu lie Asn Glu Tyr Phe Leu Val Gly 

Phe Leu Val Gly Val Thr Glu Glu Val Thr Glu Glu 

245 245 250 255 

250 255 Leu Glu Asp Phe lie Met Leu Leu Glu Ala Ala 

Leu Glu Asp Phe lie Met Leu Leu Pro Arg Phe Phe 

Leu Glu Ala Ala Leu. Pro Arg 260 265 270 
Phe Phe 

260 

265 1 270 



Arg Gly Ala Thr Xaa Leu Tyr Arg Gly Ala Thr Xaa Leu Tyr Arg Thr Gly Lys Lys 
Arg Thr Gly Lys Lys Ser His Leu Ser His Leu Arg 
Arg 275 280 285 

275 Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin 

280 285 Thr He Ala Lys Leu 

Lys Thr Thr Glu Lys Lys Leu 290 295 300 
Pro Thr Lys Gin Thr lie Ala Lys 
Leu 

290 295 

300 
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Gin Gin Ser Asp He Trp Lys Met Gin Gin Ser Asp lie Trp Lys Met Glu Asn Glu 

Glu Asn Glu Phe Tyr Glu Phe PheTyrGlu PheAla 

Ala 305 310 315 320 

305 31 0 Leu Glu Gin Phe Gin Phe He Arg Ala His Ala Val 

315 320 Arg Glu Lys Asp 

Leu Glu Gin Phe Gin Phe He 325 330 335 

Arg Ala His Ala Val Arg Glu Lys 

Asp 

325 

330 335 

Gly Asp Leu Tyr lie Leu Ala Gin Gly Asp Leu Tyr lie Leu Ala Gin Asn Phe Phe 

Asn Phe Phe Tyr Glu Lys He Tyr Tyr Glu Lys He Tyr 

340 340 345 350 

345 350 Pro Lys Ser Asn 

Pro Lys Ser Asn 355 
355 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



m 1 1 fig 1] 

HS 2 STgB5>T$ /@S@2£iJ The figure showing HS2 ST-segment amino 

t P CRffi^7-fv- ODJ^SSfi acid sequence and the base sequence of the 

?iJ2r^1~[Ho primer for PCR. 

[02] [FIG 2] 

c D N AMFl^hJ'^ cSfriZ) The hydropathy plot of the amino acid sequence 

^^■4 X^A;*.^— CDHS of HS2ST of the Chinese hamster expected 

2 S T(DT $ J S£gi2^iJ<£>/^ K from a cDNA sequence. 

[@3] [FIG 3] 

~— X~/^J*x ?~- The comparison of cDNA of HS2ST derived 

©HS2ST©cDNAH h from a Chinese hamster, and cDNA of HS2ST 
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&%(DHS 2 STWc DNA<D derived from a human. 

KM. 



101] [FIG1] 



^^^K 1 Asp Leu Cys Ala Lys Asn hrg Tyr His Vol Leu His lie 

T^-f 7— Is 5' GCI AAA AAT CGI TAT CAT GT 3' 

■ ''. C • C A C C • 

"J-?**— 1st 5- CGI TAT CAT GTI TTI CAT AT 3' 

a ; c c ■;;<:;;, : -. x; 

<O^K2 Asp Gin Val Arg Phe Vol lys Asn He 

y^-fT— ZO 3' GTT CAI TCI AAA CAI TTT TT 5' 

C G G ■'■ C 

ZfJ^C?— 2ai 3' CIA GTT CAI TCI AAA CAI TT y 

. G C G G ' 



Peptide 1 
Primer 1s 5' 
Primer 1 si 5' 
Peptide 2 
Primer 2a 3' 
Primer 2ai 3* 



2 ] [FIG 2] 



0 100 200 300 

hydrophobic degree 
Amino acid number 



H 3 ] [FIG 3] 
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TSD =f — tt*O.H S 2 ST ©7;; 8&K?« 

1' HGLLRI MMPPKLQLLAVVAFAVAMLFLENQ 1QKLEESRSKLEKA l ARHEVRE I EQRHTHD 

1" HGLLK I HMPPKLQLLA V YAFA VAMLFLENQ IQKLEESRAKLERA 1 ARHEVRE I EQRHTMD 

61* GPRQDATLDEEEDHV I IYN RVPK T AS TSFTN I A YDLC A KNKYHVl HI NTT KNNPVMSLQD 
******. . **«**. **************************. ******************* 
6l M GPRQDAAVDEEEDI VI I YNRVPKTASTSFTN ] AyDLCAKNRYHVLH I NTTKNNPVMSLQD 

121' QVRFVRNITS1KEMKPCFYHGHVSYLDFAKFGVKKKPIYINVIRDPIERLVSYYYFLRFG 

121" QVRFVKNITTf NEHKPGFYHGHISYLDFAKFGVKKKP I Y I NVI RDPI ERLVSYYYFLRFG 

181' DDYRPGLRRRKQGDKKTFDECVAEGGSDCAPEKLtfLQ I P F FCG H S S E CI N V G S Rf A H D Q A ! ; 

***** * **** * * * **** ***** * * * * * ******* ****** **** * ** ********* ****.'• ; 

18 1 " bD YR P GL R R R KQ GD K XT F D ECV A E G GS DC AiP E K L W LQ I P F FCGH S$ E C I N V G S R W A M D Q A 

241* KYNLINEYFLVGY^EELEDFIMLLEAALPRFFRGATELYR^GKKSHLRKTTEKKU^TKQT• 

************************************.**************** 
241" KYNLINEYFLVGVTEELEDFI MLLEAALPRFFRGATDLYRrGKKvSHLRKTTEKKLPTKQf : . 

30 f I AKLQQSDI WKMENEFYEFALEQFQFl RAHAYREKDGDLYILAQNFFYEK I YPKSN 
************ *************** ****** *********************** 
30r I AKLQQSDIfKMENEFYEFALEQFQF I RAHAYREKDGDLYILAQNFFYEK I YPKSN 

Upper stage (') =The amino acid sequence of HS2ST derived from a human 
Lower-stage (") =The amino acid sequence of HS2ST derived from a Chinese 
hamster 
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Proposed claims for U.S. 09/661,992 (Assumes entry of amendment filed 7/2/04) 

1 . (currently amended) An antibody or antibody derivativ e against fragment 
thereof that binds Factor IX/IXa factor DC/factor IXa which and increases the procoagulant 
activity of HXa Factor IXa . 

2. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim l v wh e r e in said antibody or antibody derivative that increases the 
procoagulant activity of FiXa Factor IXa in the presence of F¥ffl Factor VIII inhibitors. 

3. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 1 wherein said the antibody is se l e ct e d from the group con s i s ting of an IgG, 
IgM, IgA and or IgE antibodi e s antibody . 

4. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 1 , wherein said antibody or antibody d e rivative fragment is selected from the 
group consisting of monoclonal antibodi e s, antibody fragments, chimeric antibodi e s, humanized 
antibodies, single chain antibodies, bispecific antibodies, diabodies, and di , oligo or multimers 
thereof a monoclonal antibody, a chimeric antibody, a humanized antibody, a single chain 
antibody, a bispecific antibody, a diabodv, and di-. oligo- or multimers thereof . 

5-6. (cancelled) 

7. (currently amended) Ah The antibody or antibody derivativ e fragment 
according to claim 1, wherein a CDR3 peptide of the antibody or antibody derivative fragment 
comprises an amino acid sequence selected from the group consisting of: 

Cys X X Tyr Gly Asn S e r Pro Lys Gly Pho Ala Tyr X X Cys, (SEQ ID 
NO: 105) wh e rein X may be any de s ired amino acid; 

Tyr-Gly-Asn-Ser-Pro-Lys-Gly-Phe-Ala-Tyr (SEQ ID NO:5); and 

Asp-Gly-Gly-His-Gly-Tyr-Gly-Ser-Ser-Phe-Asp-Tyr (SEQ ID NO:6). 
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8. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 1, wherein the variable region of said antibody or antibody derivative 
fragment comprises amino acids 1-119 and/er amino acids 135-242 as listed in SEQ ID NO:82. 

9. (currently amended) An The antibody or antibody d e rivativ e fragment 
according to claim 8 , wherein said antibody or antibody derivative that additionally comprises an 
artificial linker sequence. 

1 0. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 1, wherein the variable region of said antibody or antibody derivativ e 
fragment comprises amino acids 1-121 and/er amino acids 137-249 as listed in SEQ ID NO:84. 

1 1 . (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 10 , wherein said antibody or antibody d e rivativ e that additionally comprises 
an artificial linker sequence. 

12. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 1, wherein the variable region of said antibody or antibody derivative 
fragment comprises amino acids 1-122 and/er amino acids 138-249 as listed in SEQ ID NO:86. 

1 3 . (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 12 , wherein said antibody or antibody d e rivativ e that additionally comprises 
an artificial linker sequence. 

14. (currently amended) A hybridoma A hybridoma cell line secreting an 
antibody or antibody derivativ e against factor IX/factor IXa that binds Factor IX/Factor IXa and 
increases the procoagulant activity of Factor IXa according to claim 1 . 

15. (currently amended) A hybridoma The hybridoma cell line according to 
claim 14 , wher e in said cell line that is selected from the group consisting of cell lines having 



2 
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ECACC deposit numbers 99090924, 99090925, 99090926, 99121614, 99121615, 99121616, 
99121617, 99121618, 99121619 and 99121620. 

16. (currently amended) An antibody or antibody derivative which that is 
secreted by a hybridoma cell line according to claim 14. 

17. (cancelled) 

1 8. (currently amended) A pharmaceutical preparation comprising an 
antibody or antibody derivative according to claim 1 and a pharmaceutical^ acceptable carrier. 

1 9. (currently amended) A pr e paration The preparation according to claim 
18, additionally comprising factor Factor IXaa and/or factor Factor IXap. 

20-22. (cancelled) 

23. (currently amended) A method of obtaining an antibody or antibody 
derivative which that interact s with factor binds Factor IX /factor Factor IXa and increases the 
procoagulant activity of Factor IXa, comprising the steps of: 

immunizing an immunocompetent mouse with an antigen selected from the group 
consisting of FIX, FIXaa, FIXap or fragments thereof, 

isolating spleen cells of the immunized mouse, 

producing hybridoma cells, 

screening the hybridoma cell supernatants for an increase in the procoagulant 
activity of Factor IXa, isolating and purifying the antibodies or antibody derivatives from 
hybridoma cell supernatants which exhibit an increase in the procoagulant activity of factor 
Factor IXa. 

24-25. (canceled) 
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26. (currently amended) An The antibody or antibody derivativ e fragment 
according to claim 4, which wherein the antibody fragment is a single chain antibody. 

27. (currently amended) The antibody or antibody derivativ e fragment 
according to claim 4, which wherein the antibody is a humanized antibody. 

28. (canceled) 

29. (currently amended) An The antibody or antibody d e rivativ e fragment 
according to claim 2 wherein said the antibody is selected from the group consisting of an IgG, 
IgM, IgA and or IgE antibodies antibody . 

30. (new) The antibody or antibody fragment of claim 1, wherein the 
antibody fragment comprises a CDR3 peptide. 

3 1 . (new) The antibody or antibody fragment of claim 1 , wherein the 
antibody fragment is a CDR3 peptide. 

60366603 vl 
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